SIMPLEX 


WATER METER 


Type “G” Register, adaptable and 
furnished with either Venturi tubes 
or Pitot tubes, and now fully devel- 
oped and successfully tested for Tri- 
angular Notch or Rectangular Weirs. 


ils of the upper part 
te gistel 


Hot or Cold Water 


Actuating power, simple shaped float in 
mercury 
| Greatest range of flow with minimum fric- 
SIMPLEX METER : tion through Venturi tube. 
with No cams—uniform graduations. 
One eight-day marine clock. 
VENTURI TUBE Rectangular chart—daily or weekly. Total 
flow five dial register—-glass dome or metal 
dome with glass doors, if desired. 
Chart can be averaged with ordinary plani- 
meter. 
Indicating dial may be graduated in gallons, 
cubic feet, pounds or horse power. 
Particulars, diagrams, tests and other data 
upon request. 


THE SIMPLEX VALVE & METER CO. 
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LACKAWANNA 
_ STEEL SHEET PILING 


The New Lift Bridge of the Lake Shore 


Railroad over Buffalo River 


Erected under supervision of G. C. Cleveland and designed by B. R. Leffler, Chief 
Engineer and Bridge Engineer respectively of L.S. and M.S. R.R. 


Building four piers here, each consisting of two concrete 
cylinders joined at the top by reinforced concrete struts, involved 
interesting foundation work, including the driving of eight cylin- 
drical open caissons of Lackawanna Steel Sheet Piling. 


Inasmuch as these steel sheet piling structures shouid interest 
every engineer having bridge, building foundation or other 


|ACKAWANNA 


sub-aqueous work, we will devote our space in several subsequent 
issues of this paper to a more detailed description. 


Careful data on this and hundreds of other important steel 
sheet piling installations enable our engineering department to 
offer splendid advice on similar undertakings. Tell us your 
requirements or at least ask for literature. 
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Te Nn 


What The Buyer Needs To Know 


Number Twenty-Five 


A very curious case came to our 
attention the other day. It was so 
unusual that we believe you, too, will 
be greatly interested in it. 


A few years ago Kubtfoam was a 
national tooth wash. Our sisters, our 
cousins and our aunts used it. It was 
sold practically all over the country. 
And the girl with the Kubifoam smile 
was as well known as—well, say as 
well known as a_ Vice-Presidential 
nominee before his election. 


But suddenly this girl disappeared. 
Her dazzling smile no longer lighted up 
magazine pages, glorified billboards, 
burst forth from newspapers.  /ubt- 
foam was no longer advertised. 


A coterie of advertising men got to- 
gether and decided to go after the manu- 
facturer of Rubtfoam and find out the 
why and wherefore of Miss Rubifoam’s 
retirement. 


This manufacturer lived up in New 
England. 


“What's the matter—lost your nerve; 
didn’t the advertising pay you?’’ asked 
the advertising men when at last they 
confronted the manufacturer. 


He shook his head, smiled. 
paid me. 


"Yes, it 
I believe in it—thoroughly.” 


Naturally his questioners were dumb- 
founded. ‘‘Well, what—!”’ 


“You see, gentlemen, it’s this way. 
I’ve built up this business entirely by 
myself. I have no one to whom to 
leave it. I have no idea how it would 
be managed after my death—no idea 
as to whether the standard of the prod- 
uct would be kept up. I want to guard 
against its deterioration. So I’ve sim- 
ply let the advertising drop and the 
business is slowly dying. I figure by 
the time I’m ready to pass in my checks 
the business will be about finished, too.” 


The advertising men, when they had 
sufficiently recovered from_their aston- 
ishment, told him it was his duty to 
the community to continue advertising, 
that he was throwing his employees out 


of work and tried a host of similar 
arguments. But the manufacturer re- 
fused to give up his peculiar views re- 
garding the matter. 


It would cause an earthquake like a 
hundred panics combined if all adver- 
tisers should suddenly make a decision 
similar to this which the manufacturer 
of Kubifoam made. 


Imagine the quandary you'd be in. 
Where would you buy the things that 
are absolutely essential to you? 


There was a time when man was 
almost entirely independent of other 
men. 


He tilled his own ground (or rather his 
wife did), raised the vegetables and 
fruits he needed and killed the meat 
and clothed himself with the skins of 
the animals he killed. 


But year after year, century after 
century, that kind of independence has 
slowly gone. Modern man is depend- 
ent upon his fellow men. 


Like a huge net this dependence of 
ours upon each other stretches through 
the fabric of life. 


Today we look to others for the bed 
we lie in, the house we live in, the clothes 
we wear, even the food we eat. Others 
look to us for that one small thing which 
is our product. 


New York City, shut off from its 
‘ood supplies, would have a starving 
population within 48 hours. 


Advertising is the means by which 
men offer their product to as many 
other men as possible—hundreds of men, 
thousands of men where before they 
could only reach individuals. 


Advertising enables men who manu- 
facture the machinery you use to come 
direct to you with their product no 
matter where you are. 

The advertisers, of course, depend 
upon you but you also depend upon 
the advertisers. 


Think about it as you read over the 
Selling Section this week. 
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The Completion of the Los Angeles 


\N \ 
JL} 


Aqueduct 


By Bere A. 


Next November the City of Los Angeles expects to for- 
mally dedicate to public use its new water-works svstem 
by which the municipality is to draw upon the streams of 


Nevada 
Mountains, 250 miles 


thre Sierra 


distant, for a supple- 
mentary domestic 
supply. The Occasion 


iT 
Will be 


one of more 
than ordinary note 
for doubtless no an- 
erent or modern CIty 


of its size has under- 


taken and carried to 


successful completion 
a project of such 
monumental 
tude. 1.1 


no American city has 


magii- 





\( WIse, also, 
such possibilities of 
and finan- 
cial returns to its cit- 
IZeCHS 


economic 
from a munici- 
pal enterprise as has 
the 
Aque- 
tis affairs are 
managed with judg- 
and business 

The dedica- 
with 
the several days of at- 


Angeles in 
Angeles 
duct it 


(los 


Los 


ment 

ncumen, 
tory eXercises 
celebration, 
the 
the enter- 
prise, are to be made 
worthy of note by the 
attendance of 


tendant 


aside from com- 


pletion of 


Various 
government officials 
and of the governors 


of many of the West- 


the 
the 


[lian 


1913 


task will be 


of operation and the 


of more than common 


neering profession. 
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future economic importance of the 


interest to the engi 


Any general description ot the work. however brief, 


must take up the three following phases all of 


(1) 


reader, of first Importance: 





Fig. 1. Tuer Heapwarers or THE Los ANGELES AQUEDUCT 


(A part 
highest 
extreme 


of the 
peak 
left.) 


ern States together with their staffs. 


Because of the articles that have appeared in this and 
other publications on various phases of the undertaking 
fact 


and in view of the 


th 


at 


from time to time on the same subject 


Aqueduct, per se, 


brief description of the works with some reference to the 
historical details and a concrete explanation of the plans 


ely 
Calif 


Water 


Department, 


636 


South 


Hill 


main 


in 


St., 


the 


other articles will 


how 


Los 


range 
United 


that 


Angeles, 


appear 
the 
is completed, the writer believes that a 


of the Sierras. Mt. 
States, appears in 


Whitney, 


the 


background, 


Elev. 14,502, 


near 


them 


unusual and each, depending upon the viewpoint of the 


The project stands as one of the most extensivs 


Water-works — svstems 


In existence, built 


under most adverse 


conditions of climate 
and topography. 

(1) With the ex 
ception of 9 miles of 
construction, the com- 
missary department 
and the hospital and 
medical 
which 


divisions, 
were under 
contract, — thr enter 
prise fas been accom- 
plished under the «it 
rect control and su- 
pervision of the city. 


The 


been 


undertaking 
completed l} 
detail 
something 


larger and at 


under 
$24,500,000 voted for 
the and the 
time of estimated con- 


purpose 


struction has not been 
exceeded. To advo- 
cates of municipal 
construction of public 
works an 
field) of 
Is here opened, 
(3) 
ily a water-works sys- 


interesting 
investigation 


While primar 


tem, the Los Angeles 
Aqueduct provides for 
the 
lone term of vears of 


135.000 acres of 


irrigation for oa 


} | 
lane 


with surplus water and for the development of a maxi- 


mum of 


stand first. 


own city. 


but the 


120,000 hp. 


Before entering upon an outline description of 


of electrical energy, so that to the 
municipal economist: this phase of the undertaking would 


the 


engineering work, the writer desires to present certain 
tacts that are not apparently well understood even in his 


The Aqueduct, per se, has a total length of 234.7 miles. 
outlet of the Aqueduet is 24 miles northwest of 


ree 
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the city. To procure the Sierra supply it is necessary taken. The explanation of the division of the work is 
for Los Angeles to carry the water from the outlet of — two-fold: What was of vital importance in 1907 wien 
the Aqueduct across the San Fernando Valley by 15 — construction was undertaken was that the total bond issue 





a.) 


miles of 72- to G-in. steel mverted siphon, through the — of $24,500,000 exhausted the limit of the city’s legal in- 
crest of the Santa Monica Mountains by a tunnel 578L  debtedness. Moreover, geographically, the Aqueduct cinds 
wh Franklin Canon and take it into the dis- in the two reservoir sites on the rim of the San Fer- 








Migs. 24nd 3. Wier AND Trapgares, OWENS River Diversion ro Los ANGELES AQUEDUCT 


= (In the lower view the headgates were being opened on Feb. 9, 1913, when the first 60 miles of the Aqueduct and the 
Maiwee Reservoir were placed in operation.) 


tributing mains on the ‘western edge of the city. While nando Valley and it was decided that the districts desir- 
the Aqueduct is all but completed and is to be formally ing surplus water for irrigation should build their pipe 


1 
rf 


ated, It is hardly possible that Los Angeles can draw lines at their own expense and that the city should bnild 
pon the new supply before the summer of 1914 as the — its supply main out of the general revenues of its Water 
construction of the trunk line is just now being under- Department. This, as well as the fact that approxi- 


(ii 








June 19, 1915 


ENGINEERING 


NEWS 





Fig. 4. 


Dipper DrepcGe EXcavatrine 
will 
eXplain the many discrepancies as to the length of the 
system. 


mately LO miles are classed as power construction. 


Again: The Owens River supply is supplementary to 
that of the present. one, amounting to 10,000,000 val. 
per day from the Los Angeles River, The water from 
present sources is pure and good and there Is no reason 
why in a country where water for all purposes Is at such 
a premium that the city should in any way surrender its 
riparian rights in the stream which date back to the 
founding of the pueblo in 1781. Also, there will be no 
in either the present pumpage or 
gravity distribution systems, 


changes of moment 
The only improvements 
needed are those which have already been accomplished 
during the past five years. These consist mainly, as they 
apply to the new source, of laying extra large mains 
toward the sea in the southwest part of the city where 
the growth of population is most rapid, and extending 
large-size connecting mains at right angles and across 
the city to the eastward. 

The Los Angeles Aqueduct, or the Owens River pro- 
ject as it is often popularly denominated, was conceived 
In 104 
of the city’s supply from the surface and sub-flow of the 
Los Angeles River. 


and came as a result of the dwindling sources 
The Owens River, with its tributary 
the Sierra Nevada 


United States) distance 


streams draining the eastern tace of 


Range (the roofshed of the for a 


CANAL SECTION 


IX Owens Vauitey, Los ANGELES AQuEDUCT 


of 120 miles, was found to be the only available source 
of adequate supply. In the valley of this stream, the 
Board oft funds 


of the Water Department, secretly began in the earh 


city’s Water Commissioners, out of the 
part of 1905 to take options on lands and appurtenant 
water rights. July 1, 1905, 
reached a point where speculators could not impose upon 


these negotiations hac 
the municipality and the plans of the board with a report 
on the negotiations in the valley were made public. In 
September of the same year, the people voted $1,500,000 
to take up the options and carry on the preliminary engt- 
By the fall of 1906, the plans 
and estimates had been completed under the direction of 
William Mulholland, the city’s Water Superintendent, 
and his chief assistant, J. Bb. 


neering vestigations. 


Lippincott. In December 
of that vear, after several months of study and field in- 
spection, a consulting board of engineers composed of 
Messrs. Frederick P. and 


James D. Schuyler (mow dead) gave the project their 


John I. Ireeman, Stearns 


approval practically as it was outlined. In June of 
1907 the people voted $23,000,000, the amount of Mr. 
Mulholland’s estimate, to undertake the work, it being 
understood that power development must be made from 
future bond tssues for that purpose. 

A classification of the work as it has heen carried out, 
includes the construction noted in the table at the top of 


the next column. 





Fic. 5. Camp In THE Santa Scsana RANGE 
(These views give some idea of the 
Of 23 miles in the Jawbone 





mountainous country through which much of the Los 
division, : 


Fic. 6. Camp on THE JAWBONE DtvIsIon 


Angeles Aqueduct was built. 


20.5 miles were tunnel construction.) 
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Cla ieatior Length i 
Punne 12. 69 
Power 9.2 
Oop thal 21.14 
x ” 
(yy i il ov t 
: ed a7 72 
i ) 1 95 
Si} ( | } ) 12.06 
oe 0 17 
, ry ‘y $4 
(it I 0 30 
he 1 Ss 50 
Potal le | 233.76 
Ot the foOrevorne, D1LOOO ft. exelusive of Perslor Ks. IS 
classed as power construction With a pro rata of cori de 
fraved Prop the power bonds Issue of BH DOO 000 for 
the reason that it Was necessary to adapt the designs 


of the Aqueduct to nee the needs oft power development. 
tretch of seven mites fead- 
(14 


the ortgmal design of 


This is particularly true of a 


the outlet of the Elizabeth tunnel miles 


from Los Angeles). At 


Inge from 


this pomit, 





Los 


ir 


Ria. 7. Concretre-LiInepd OPEN Srcrion OF THE 


the Aqueduct as a water-works provided for the use ot 
the natural-channel of the San Francisquito Canon for 
a distance of 7 miles, the water being caught up at the 
canoms outlet, thence carried hy Ineans of tunnels, SI 
phons and small stretches of conduit through the heart 
of the Santa Susana Mountain range and into the San 
Fernando reservoirs at the Aqueduct outlet. 
to meet power requirements makes it necessary to carry 


The change 


the Aqueduct alone the rim of the canon. As 
from the 
111, work on the power section was not undertaken until 
July of that vear. About 1000 ft. of tunnel 
funnel lining still remains to be accomplished on this 
etretch and temporarily, at least, the floor of the canon 
This will in no way affect the operation 
of the Aqueduct as a water-works project. 

The intake of the system at an elevation of 3812 ft. 
above sea level, is situated 11 
of Independence, Invo County, Calif... where the whole 


money 


sale of power bonds was not available until 


with some 


must be used. 


miles north of the town 


normal tlow of the Owens River is diverted into an un- 
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lined canal of a capacity of S00 see-ft. This canal, 24.11 
the that a 
siderable quantity of the underground flow of the valley 


wiles in leneth., is unlined for reason col 


the northern toe of the Alabama Foot 
Thills, not far from the mouth of the Valley, the Aque- 
duct assumes the form of an open concrete-lined ditch, 


Is takem up. At 


39.96 miles in length and with a capacity of 900) sec.- 
ft. This ditch empties into the THaiwee Reservoir and 
is of a capacity of more than double that of the rated 
delivery of the Aqueduct in order to take care of the 
Hood thow of the Owens an 
Which it is the duty of the Haiwee Reservoir to impound, 


River tributary streams 


clarify and sterilize, This basin, with a capacity of 63.- 
SOO acre-feet, acts as the balance for the whole system. 
This first part of the svstem was placed in operation 


Feb. 9, 1915, with the most satisfactory results. 


aot 


THE TTearr or tuk MowAve 


the 
miles of 


south to Fairmont 

137 tunnels, 
conduits, and siphons, the rated capacity ts 431) sec.-ft. 
The Fairmont Reservoir, situated at the northern edge 
of the Sierra Madre Range, is designed solely as a power 


the Hatwee Reservorr 


Reservoir, a stretch made up of 


: 
Krom 


regulating reservoir and has a capacity of 7620 acre-feet. 
From here the water passes beneath the Coast Range by 
10.617 ft. of pressure tunnel of 1000) see.-ft. 
capacity to provide for peak loads of power generation. 


means of 


to emerge on the south side of the range, and, emptying 
into a surge chamber, from there plunges down 941 ft. 
upon the power wheels of hydro-electric plant No. 1, 
This plant, with a maximum capacity of 69,370 hp.. is 
now under construction. The three units being installed 
will have a maximum capacity of 37,500 hp. and it is 
expected that the plant can be completed by late fall. 
From here the water will be carried 7 miles along the rim 
of San Francisquito cation, in this distance to be shot 
down 512 ft. for the development of 44,100 hp., when- 
ever the market will justify the installation of the neces- 
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A TYPIcaL STRETCH OF 


sary machinery. After leaving the tail race of this pro- 
posed power plant the water flows into an equalizing 
basin called the Div Canon Reservoir, which has a ca 
From here, the Aqueduct as 
120 see.-ft.. takes its 


course through the rugged Santa Susanas to its outlet 


»)™ 


macity of 1325 acre-feet. 


stated above, and of a capacity of 


on the edge of the Fernando Valley, at which point its 
L161 ft. 
the citws business district is approximately 276 ft. above 


elevation is above sea level, The elevation of 
sCal level. 

Here at the present time a cascade and water race ts 
heme constructed with two miles of conduits and two 


into the City 


Trunk 
Line and the Lower Fernando Reservoir, both of which 


short tunnels carrying the water 


“ 


are now under construction, Phe completed plan calls 
for a power drop of 294 ft.. with a possible development 
of 10,000 lp. between the Aqueduct Outlet and the Upper 


Fernando Reservoir. This is a contemplated impounding 


aCe ates 


Fras, 9 


AND 10, CONSTRUCTION OF 
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basin of 15.940 acre-feet. with a surface elevation. at 
1275 ft.. situated between the Outlet and the Lewer Fer- 
hiss 
ft. above sea level and a capacity of 25.000) acre-feet. 
Krom the to the Outlet it 


Aqueduct is a gravity system. 


nando Reservoir, which has a surface elevation of 


Intake will be that the 


SCC Tl 


The plans of distribution with the building of at least 


two additional reservoirs are not ina stage to permit of 


} 
} 


even prophecy. Ilowever, the reader will visualize the 


Whole system by seeing the Aqueduct as an arm, the San 


Fernando reservoirs as the palm of the hand and the 
trunk lines leading off therefrom as the fingers. 
The carrying capacity of the Aqueduct is rated at 20,- 


259.200, 


OOO miners inches (of southern California) or 


OOO gal. in 24 hours. Allowance of 1600 miner’s inches 
was made for seepage, evaporation and other losses. 
Tests of nearly 100 nules of the Aqueduct made up to 
May. i913, show that this provision for loss is more 
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| HYDRAULIC PROPERTIES 
De » O0/ 
Capacity, 43/0 
Velocity, 67! 
beac 64.19 
NWethed 
c, 126 
j 
CONSTRUCTION QUANTITIES 
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should be capable of. de In grains per U.S. gallon 
= oe Black Rock Owens River at 
} n exeess of the 2O00QU Spring Aqueduct Intake 
Sodium chloride 0.92 3.05 
Sodium: sulphate 1.97 1.47 
. Sodi i cnurbonate 1 64 $.57 
uy 0 [he Water ane ~ Calci irbonate 3.42 7 7 
‘ i Nila ( i curbe 1 O 64 1.26 
| CONTAIN TATION - i Ir 1 alumina 0.23 0.36 
Silic: , 0.16 0.5 
~ soOuUres ana Cite Lele 1 iI ca lt rt 
8 river drevinae Iesit ay Total solids per U.S. gallon S.9S grains 22.96 grains 
2 ; ; (Samples taken Apr, 19, 1912, submitted Apr. 23; reported 
fear of pollution. throuep Apr. 30, 1912. Analyses by Prof. Laird J. Stabler.) 
1] rqy . ] bs | vr : . , ” i = 
Valles Phe supply w ) he average mineral content of the new supply will, 
of the waters of the Owens therefore, he about 15 to 17 OTals per U ». Gallon. 
4000 —___—_—— —— — —=— 
S S > 
Q Q ” i c 
4 5 : a S 
| e a 5 2 a a 
» 2 = = a "4 4 
' < = a : Oo S ‘ & 
, ae : : & = ‘25 
a 28 < * 59 e © = $4 
9 S co oS < = fisay Si 
| : ae a. 5 « & Sahl. Shh 
rz So 24 = Q a | Sis 
«a <a tt oe) bisalh ii ite, 
4 a age nd ae na =f | 
| My ot By a a \ {| | 
3000 hy : i a si | | 
theese | SRO K ij JAWBONE 
i \ | 
SAUGUS DIV. >~< ELIZABETH DIV. ><- -- ANTELOPE DIV MOJAVE DIV. > | 
_ S = 30 9 
& 2 g 
© 2 ‘ z 
>> = => 
> < i 4 : s made from 
2000 5 rial E excavated 
zd ¢ z 
| x a 0 z= SJ 
| >> » ox = 
| a S4us* Ae 3 
& =? Sih ‘ul ty 
\ _ 
aly fy vi {Mt a HYDRAULIC PROPERTIES 
ly i vit : f Heady + : , _ babe 905 
= CAPCY, |325A F QVOV/S ID 
§ EL. 1520 
*<- SAW FERNANDO RES.1-CAPCY,/5 940 (Ox ly scuyd CONSTRUCTION QUANTITIES 
SAN FERNANDO RES 2 - CAPC'Y, 230004 oO De excavaied Dy (Per real toot of 
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conduit normal section) 


Excavation, /4.8icu. ya. 


10 ft SIGE 


(Intake to Alabarna Hills) 


HYDRAULIC PROPERTIES 
0.00!7 
429.0 
8.09 
53. // 
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Area, 

Wetted Perimeter, 
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Hydraulic Radivs, 2.5 
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CONSTRUCTION QUANTITIES 
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Lx tvation 9g 859 cx ya 


Concrete 786 cu.yd 
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Excavat 


Co. ncrete rf 
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S = 0.000/895 5 
: GRAPEVINE DIVISION S=0.00/7 


OWENS VALLEY CONDUIT (Alabama Hills to Cottonwood Cr) (To be used where rock in crown will stand without arch 





HYDRAULIC PROPERTIES 


lraulic Slope, 





1 O/? 142 
Hi é c, /48 


CONSTRUCTION QUANTITIES 
(Per zeal foot of tunnel section) 


UNTIMBERED 





5.19 CU.YD 
O95 
am 
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” 


S= 0.00! 


+50 to /48/+80) SAN FRANCISQUITO DIVISION (Pressure Tunnel) 
Doers 
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AND 
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River and 


streams 


} 
Wmneral 


attor 
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«at tC tl 


being a fal 


herewith given: 


| ) 


deboue 
canons directiy into the Aqueduct. 

content of Owens River and | 
r sample of the 
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ROFILE OF Los: ANGELES AQUEDUCT, WitH TypricAL Cross-Secrions SuHow1na Open 
CHANNEL AND TYPICAL SECTIONS OF CILANNELS AND 
hing from their) mountain This as compared with most Eastern waters wil! show 


With Western 


showing is very favorable. 


An analysis of the 
slack Rock Spring, 


quality of the 34 


excessively high. the 
The mineral content of the 


s. 


Waters, however, 


present supply of the city is 31 grains per U 
lon. 


a |- 


At this point and as a general answer to the many 






















































inquiries Which the department has received, it may be 
well to state regarding the possible deterioration of the 
steel siphons that the water is of a character to cause 
a minimum corrosion of the material. The siphons are 
raised on concrete pliers, are laid In a region of remark- 
ably dry atmospheric conditions and have been coated 
inside and out with a heavy asphaltum liberally diluted 
with gas-works coal tar. In an extensive use of steel 
pipe of this character, extending over a period of 350 


vears, It has been Mr. Mulholland’s experience that pipes 
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lier ot L908, Is noteworthy. as wil] he sec hi hy the lollow 


ing tabulation of the progress by vears: 





liles 
Excavation completed to July 1, 1909 iA AD 
Exeavat ion completed 1, 1909 to Julw 1, 1910 f st) 
kexeavation completed 1, 1910 to July 1, 1911 15.48 
Excavation completed 1, 1911 to July 1, 1912 18.38 
Exeavation completed 1, 1912 to May 1, 1913 29.27 
Exeavation remait ing uncomple ted (power tunnet) O.2o 


In the above siphon work is classed as “excavation 


In concluding the brief description of the en 


neering features, the writer would draw attention to the 


ditieult conditions under which the WOrk Was Thauvu 
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HYDRAULIC PROPERTIES 
Slope, 
Capacity. 
Velocit 
a 

Wetted Perimeter. 
Hyaraul; c Radius, 

n,00/4 ¢,/247 
CONSTRUCTION QUANTITIES 


fn , , - . 
( fer lineal foot of tunnelnormal section) 


ys 


ys 


UNIT T/MBERED UNTIMBERED 

Excavation CU.YD. 3.74 3.045 

Concrete inlining * * 0975 0.716 
imber. Ss B.M 37.25 

Spreaders ” 5.0 

Shoulder Brace ” 7.0 

Lagging ” 540 


JAWBONE DIVISION 


wore: for all work 
excavated } by power 
shovels othér than 
Austin Excavator 


HYDRAULIC PROPERTIES 
Slope, 
Capac ty. 
Velocit Ys 
acer 
etted Peri eer. 
lyaras IC Radius 
n, 0.0/4 é 30.7 
CONSTRUCTION ame 
‘Per lineal Ft of conduit, normal section) Y 3 
Excavation ‘ 423 cu.yd. * " 
crete inConduit 0536  ‘# 
*Cover 0.2033" ” 
13.75 Ib. 
MOJAVE DIVISION 





S= 0.00035 












HYDRAULIC PROPERTIES 
T nnel Slope, 0.00! 
tydrauli¢ Gradient, 0.003282 
Capacity, 1000.0 \ 
VE/OCITY, 11.426 <p 
Areas 87. 523 ~S 
Wetted Perimeter, 34.09 | . 
Hye rat lic Radiit US, 2.5675 4 _ 


n,00l4¢ €, 124.5 


CONSTRUCTION QUANTITIES 
(Per lineal ft. of tunnel, normal section) 


Wied \tf > 


UNIT TIMBERED UNTIMBERED 
Excavation CUYD. 4.90 4.05 
Concrete n Lining ” 1.185 0.805 
Timbers = BM 43.0 i ; 
Sp readers 5.0 
Shoulder Braces 7.0 


Lagging 
ELIZABETH TUNNEL S* 





Uxnuinep Dircu, OPEN LINED CHANNEL, Covered 
REIN FORCED-CONCRETE SIPHONS 


in the air with water constantly flowing through them 
show no appreciable deterioration in that period under 
our California conditions. 

The rate at which the excavation of the Aqueduct has 
been carried on, late sum- 


following beginning in the 













HYDRAULIC PROPERT! ES NOTE: Sub gr 
Area, 73 54 or bottom of ae 4 


"be. low grade 


CONSTRUCTION QUANTITIES TRANSVERSE © 
Concrete |.24¢u.yd. per lin. Ft REINFORCEMENT \) 
SPACED 4"C.T0C. 
LONGITUDINAL REINFORCEMENT 
17%"Diam. Rods, 361) "lor 


nines Low 
Lappe ed 3 Zs 


Spaced about 2Ft. Ct 





HYDRAULIC PROPERTIES 
$s Opes 
Capacity 
Velocity, 
Area, ~ 





-onicdt 
vor ’ 
COVE ? 


avation 3. 


$= 0.0009 
GRAPEVINE DIVISION (Conduit Section) 


rated and carried on. From June of 1907, when the 
$25 000.000 bond Issue Was voted. To October of T9OS 
Was required simply for preliminary construction, 1 


20% of the total amount voted was ex 


Which nearly 

led. TI ' aay bie aie el 
pended. he operations have been in or on the edge ot 
a desert, originally far from human habitation and at 
first without methods of communication, transpertation 
or even water-supply. The fact that the construction in- 


cludes 5.2 miles of tunnels, ranging from a few hundred 


feet up to five miles in length, tells briefly of the rug- 


ged, mountainous topograp hy which was encountered for 
much of the way. To the foregoing must be added the 
difficulty of procuring ins In sufficient quantity, and 
once having obtained it to hold its emplovment under 
the adverse climatic conditions of the Mojave Desert. 

To advocates of municipal ownership, the work is of 
particular interest from the fact that it is of itself a 
municipal project which in turn has involved many other 
fields of somewhat unusual municipal endeavor. These, 
in brief, may be summarized as follows: 
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and farming of as much of the Jand as ds 


the 100,000 acres of property purchased in 
the Owens Valley to procure and protect the purity of 
thi Water-supply, these Operatllons bene carried Ol) under 
the direction of the city’s farm: supermtendent. 

| forestation 


Valles 


Phe inauguration of an extensive plan ot 


{ . | ] . ‘ 
Jor Commmercha: purposes om da iS oan the Owens 


not suited to crops. 
i 


Dam or tHe Taiwer 


SLI LCG 


BeiLping THE LOWER 


RESERVOIR BY TIL PROCESS 


Phi Posttron | | Voas a COrporale producer ol 
electrig power to supply comununities without its ow! 
limits. ‘This was brought about by the eityws having 
surplus current from its two hydro-eclectrie construction 


Valles 


lndepen lence and 


power plants mn the Owens and the sale 


Irie enere’yv to the towns of Lone 


for lighting and power purposes. 


The ownership and operation of a municipal telephorm 


line with 220 miles of main line and 240 miles of 


branches, switchboards, complete operating and matnte- 


hahee fore Ge. 


| « 


ment 


Portland and tufa ce 


Innovation mM 


manufacture of standard 


(the latter beine an the cement in- 
dustry of this country) by the erection of one Portland 


mit! 


1 


and three tufa regrinding mills at an outlay of more 
than S900.000, 


. 69, No. 25 


Po Rice ee 


ee ee ee 


Rig. 13. Gare Towrr or tue Taiwee Reservorr 


Last. but net 


with all 


least, the construction of the entire work 
side issues as a municipal proposition in which 
hearly all classes of ay labor were practically taken inte 
partnership with the city and paid a bonus whenever the 
The 


to the above and exclusive of the commissary 


Was Ih excess of a stated one 


progress average. 
exception 
and medical departments was the construction of 9 miles 
of comparatively easy conduit and tunnel building let 
by contract at the opening of operations for the pur- 
pose of being able to arrive at a just comparison of econ- 
omy between private and public construction. Based on 
the records of the cost-keeping department, the compar- 
Ison shows that if the Aqueduct had been built under pri- 
Vate contract it would have cost close to $40,000,000, 
Mueh salvage, Including the Monolith cement mill whieh 


ix subject to purchase by Los Angeles County at a cost 
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Fie. 14. Mtunxicipan Cement Mitt ar Mownonity 
CALIFORNIA 

(Much of the cement used on the Los Angeles Aqueduct 
Was made by this mill. Its capacity was 1000 bbl. per day 
and its cost, with the tufa grinding mills shown in the other 
View, was about $900,000.) 
of $550,000, remains to be disposed of. so that no state- 
ment can be given of the total actual cost, but it is safe 
to say that the project has been completed well within 
the total appropriation of S24,500,000, of which $1 ,500,- 
000 has been expended for land and water rights. 

Concerning the last phase of the subject, that of com- 
mercial utility, this journal has recently printed 
(March 13, 1913) an extensive article on the distri- 
bution and sale of surplus waters, and power development 
is not at a point where the comments as to possible 
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are 


Kig. 15. Tera ReGrinpinc Mitr, Los ANGr- 
LES MUNICIPAL CEMENT PLANT 


(The tufa quarry and mountain shown in the 
background.) 


sales will go farther than estimates. Where these are 
based upon conservatism they are of value and for this 
reason the writer presents a statement of the ultimate 
revenue capacity as prepared some months ago by J. B 
Lippincott, assistant chief engineer of the Los Angeles 
Aqueduct Bureau. 

In explanation of his rates on water it should be 
stated that the present rate for CILY domestic use 1s 
Yee. per 1000 gal. and that for the sale of surplus water 


he figured on the origimal plan of water distribution 


Fies. 16 ann 1%. Enizanetu Tunnet, Los ANGELES AQUEDUCT 
Madre Range Each view is taken at a point three miles from 


the portal. The speck of light in Fig. 17 is the portal.) 





(The tunnel extends for five miles beneath the Sierra 
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WrHitNey ReinrORCED-CONCRETE SIPHON DEADMAN STEEL SIPHON 
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Fics. 21, 22 anp 23. JawsBone Sipuon, Los ANGELES AQguepuct, LookinG Sourm anp Lookinc Norti; Auso 


\0-MtLe Team Haunine 


(The siphon ranges from 7% to 10 ft. in diameter and the 
ft. long and its highest point is 850 ft. above the canon 


in that all lines employed to distribute surplus water for 
Irrigation should be constructed at the cost of the dis- 


tricts served. Moreover, he assumed the rate for irriga- 


tion as being $10 per acre per annum, whereas the City 


Council recently set the official rate at 2c. per in. per 


hour or $23.36 per acre per annum, the city to build the 


main trunk lines. Under this arrangement, nearly 2000 


miners inches of water were contracted for, on lands 


lving to the northeast of the municipality. 
Mr. Lippincott, after estimating the whole cost of 
the Aqueduct and water properties at S24,500,000, as- 


135,000 acres irrigated at $10 per aere, net.. ; 

30,000 acres irrigated with return water at $10 per acre 

26,000,000 gal. per day of water sold from the Aqueduet for do- 
mestic purposes at a net profit of 5 e. per 1,000 gal 

48,000 kw. of continuous power whovesaed in city (@ O.6e. per 
kw -hr, based on present condition of oil market 


$1,850,000 
300 000 


175,000 
2 300,000 


Total ultimate annual revenue 
Capitallized at 5° this is $88,500,000. 


$4,425,000 


estimate of cost of $7,000,000 to utilize al! 
available drops on the Aqueduct for the production of 
18,000 kw. of continuous power, with main power lines 


to the city of Los Angeles but without distribution, as 


signs an 


steel plates are 
bottom.) 


Pipe SEVEN MILES FOR SIPHON 


from ¥1to 1¥g in. thick. The siphon is 8000 


Knegineers. 
cost of the 


per the estimates of the Board of Electrical 
as the total 
Aqueduct as a water and power enterprise. 


This would give $31,500,000 


The revenues he estimates as shown in the accompany- 


ble. 


} 


ing a 
Also it will be from the foregoing that the reve- 


nues from water should tend to constantly increase until 


SeCeC]}) 
they had reached that point where all the sur] lus water 


once disposed ot for Irrigation Is being taken for do- 


mestic uses at a verv much higher rate. 
Also, iN) the 


are for wholesale delivery, and the city, if it is determined 


case of power development the figures 


to build its. distribution 


svstem, could expect a corre- 
sponding increase in net revenues from the additiona! 
he whole. then. \Ir. Lippineott’s 


labor and expense. On t 
estimates are on the safe side of conservatism. 

In conclusion, tWo ecOonomie and SO lologl al phases Oo} 
this great project which seem to have been entirely over- 


+ 


looked in all that has been written on the subject are 
these: Aqueduct 
the city has established its future which as it pertained to 


1 . } 
} 


In undertaking the construction of the 


- 




























































































































































# Water-supply and so additional population was in a pre- 
Gari condition up to 1905. Realty values have been 
ixed Hiri Ol advanced anid a sould tone viven to com- 
mercial ent rprises. The writer believes that the enter- 


4] S ! ] } . 
prise, In the lorevoimng dese ribed Wav, tlas already aia 
for itself. 

Phe 


al high ost im 


The, soclolo@ical aspect is this: responstbility of 


so Yreat an undertaking at such taXatioi 


to a city numbering Jess than 550,000 people in 1905, 


centered municipal attention upon the work, kept poli- 
tics out, gave ho tite or OPporvunity for petty party or 


sectional strife, taught the COMMITS What could be 


done and gave if contidence in itself. One of the reasons 
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STEEL SrpHon, Los ANGELES AQUEDUCT 


10-Fr. Secrion oF THE ANTELOP! 


fon the defeat ot several recent proposed bond ISSUCS for 
municipal enterprises is directly due to the fact that 
many voters, While believing in municipal ownership, 


feared that the city Was becoming overconfident of lis 


present ability. 
In the construction of the Aqueduct, William Mutho 
heaped. superintend nt of the city’s Water distribution SVs 


for more than a quarter of a century, has served 


B. Lippincott as his 


cen 


as designer and constructor, with J. 


} 


chief assistant engieer, Roderick MacWav as mechanical 
cCOnSTrUctol ana I. I". Seatt reood is chief eleetrical eh) 
FINecr 
ee 
»¢ 
The Lighting of the Panama-Pacifie Exposition buildings 


San 1915 is being designed on 
believed to be new lines for 
lighting has 
etural 


by strings of incandescent 


and grounds at Francisco in 
work. Fle 


outlining the 


What are sucn reto- 


tore exposition been 


largely by 


ominent archite features of buildings and grounds 


lamps. That has been abandoned 


i} this case for the general scheme of projecting various 


external 
prominent 


ams of light surfaces. The 
light 


olving the reds, 


olored stre upon the 
will be 


blues, 


1s of colored 


especially tones in- 


oranges, and vermilion. High towers 
With large 
upon the 


mounted to increase 


the buildings will be set 
tlect the light 


jewels will be 


cut-glass jewels to 


projected building: many of these 
their scintillation 


there 


spring 


\ll through the grounds, walks and roadways, will be 


ing-are lamps with special heavy diffusing globes to 
ep the intrinsie brillianey low. The open courts will be 
ed also by large fountains with inner structures built up 

if dense glass and housing a multitude of are lamps. There 


ill be utilization of the dav flags and 


to flood the 


bunting at night in 
structures with light. <A floating bat- 


the scheme 


of searchlights will play on the sea mists, which are met 
with this locality, or upon artificial clouds of steam pro- 
duced in clear weather, or upon a multitude of small balloons, 
etce., Which may be sent up to get variety. The whole project 


of illumination 


design is under the 
Rvar f the General Electric Co., 


direction of W. D’A. 


Schenectady, N. Y. 
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A Traveling Filter-Sand Agitator 
at South Bethlehem Pa. 


The water-purification plant of the Bethlehem City 
Water Co., at South Bethlehem, Penn., was built in 1904 
and is of the slow sand filtration type invented and in- 
stalled by DP. A. Maignen.* 


the Lehigh River. 


The water is obtained from 
The pumping station is on the river 
the reservoirs and filtration plant are located 
some distance away at an elevation of 265 ft. above the 
river; 


bank, but 


From the upper raw-water reservoir the water runs by 
The 
normal capacity of the filter plant is 4,000,000 gal. per 
The plant units of 
concrete tanks 16 ft. wide, 38 ft. long and 6 ft. deep; 
andl six units of beds 16 ft. 
Water enters the bottom of 
beds through S-in. 


gravity to the filter house through a 20-in. main. 


day. CONMSIsts Of SIX serubbers. in 


sand-filtration wide, 
oe hte lone and 6 ft. deep. 


the scrubber 


slow 


Hows over a 
After filter- 
Ing through the sand, the water flows out through effluent 
Pipes at the bottom into. the 


Valves and 
dwarf dividing wall to the slow sand. filters. 
filtered-water reservoir, 
dloneside and 20 ft. below the raw-water reservoir. 

The scrubbers consist of 2 tyr, layer of B=10t pebble 
stones, and a 9-in. laver of coke: above there is a 24-in. 


filled 


angle upwardly, each row slanting in a contrary direction 


space with 4+ rows of slates, placed at oa slight 


to the next: the space between the slates is filled with 


coke of “nut”? size. 


Over the slate is an T&-in. layer of 


sponge held down by cedar slats. The final sand filters 
consist of TS in. of gravel and 24 in. of sand. The water 


2 ft. 
When the plant was first built, a special sand-washing 


filters through under a head of about 


device Was constructed, consisting of a portable platforni 
and an elevated Washing trough. The sand was scraped 
off the surface of the beds, loaded on the platform and 
rolled to the washer hy 


walls of the tanks. 


men walking on the division 
The washer consisted of four bucket- 
elevators ona suitable framework, and was operated by an 
electric motor. The dirty sand was shoveled into a hop- 
per and carried te the clevated trough by a conveyor, 
At the trough the sand was thrown from the conveyor 
into the water: it was then dipped out and allowed to 
fall back into the trough successively by two other bucket- 
conveyors, ‘The fourth conveyor raised the cleaned sand 
it to a chute, from which it was distribated 
to the filter beds. The wash water entered from the far 
end of the trough and flowed eut at the near end where 


ana carried 


] 


the dirty sand entered. The flow of the wash water was 
so regulated as not to carry away much of the fine sand. 

This machine proved cumbersome in practice, and the 
sand-washing process required a filter bed to be thrown 


As the fil- 


tered-water reservoir holds but slightly more than enough 


out of service for practically a whole dav. 


water for 24 hours’ consumption of the present popula- 
tion, either an enlargement of the filter plant or a more 
expeditious method of Washing was imperative. 
Cnider these circumstances the superintendent of the 
water-works. TI. M. Ueberoth, designed and built the 
washing machine shown in the accompanying illustration, 
with which a filter bed may be thoroughly washed in 
about 2 


sand 


hours. 


This machine accomplishes its purpose without lifting 


*Described by P. A. Maignen in “Proceedings.” 


; American 
Water-Works Association, 1905, 
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the sand from the filter bed, by plowing up the upper 
6 in. of sand by means of a heavy wire-toothed rake and 
two steel plow points about 8 in. long, while the actual 
Washing is being done by water pumped from the filtered- 
water reservoir and forced back through the efMluent pipes, 
up through the filter beds from the bettom, and out 
through wash water standpipes at the upper end of the 
beds nearest the scrubbers. For pumping the water back 
from the filtered-water reservoir a special electrically 
driven pump was installed at the lower end of the filter 
house. 

The plowing apparatus is merely a framework of heavy 
timbers mounted on four flanged car wheels, which travel 
on a bar-iron track fastened to the inner edge of the 
filter tanks. The car is driven at a speed of 3 or + miles 





ELECTRICALLY PropeLLep Sanp Aarraror ror Use 1x WaAsHING FILTER Bebs, 
Soutiy BETHLEHEM, PENN. 


an hour hy a 10 lh}. electric motor -t, belted to a pulley 
wheel, to the shaft of which are attached the bevel gears 
B. The current for operating the motor Is provided bs 
three overhead trolley wires. Three wires and trelies 
poles are used so as to furnish a return circuit and to 
liake it unnecessary to reverse the poles at the end of 
the run. 

Two rakes are provided, One On both lront and rear 
of the ear. Each rake is hung from a heavy plank (¢ 
and 12), which is raised and lowered from the surface of 
the sand by two vertical screws and crank levers. The 
rake itself resembles an ordinary farmer’s hay rake, 
made of stout wire prongs, bent to an arc, about an inch 
between centers. The two plow blades are detachable 
and may be fastened at any point of the rake frame by 
iron brackets. They trail behind the rake at a distance 
of about 2 ft. 
are in-use while the machine is in operation. The whole 


Of course, the rear rake and plows only 


apparatus is transferred from’ one bed to another by a 
small overhead crane. 

This sand-washing device is home-made and designed 
to meet the peculiar conditions at the South Bethlehem 
plant. It has been in use over a year and has proved 
hoth efficient and economical, and is doubtless adaptable 
to use elsewhere. It is not patented, 
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The First American Locomobile 


Kor nearly LWenty Years the self-contained anc CCOLLOIN- 
cal steam power plant known as the “locomobile”? jias 
been largely built in continental Europe. The outfit 
is generally arranged as follows: A compound engine 
Is mounted upon its own boiler so that its cevlinders are 
in the smoke box and the steam passes from a super- 
heater directly to the high-pressure evlinder and = from 
thence through a rebeater directly to the low-pressure 
cylinder without any loss of heat from exposed piping. 
These locomobiles attain a fuel economy in small plants 
of 100 to 590 hp., equal to that of a large power station 
with high-class equipment. Furthermore, they are ex- 
tremely compact, occupying very. small space: and the 
cost of construction is cut 
down by the elimination of 
all steam piping and its, acces- 
sorles. 

Notwithstanding the jong 
and successful use of locomo- 
biles on the continent of Eut 
ope, they have been litthe im- 
itated in England and wholly 
ignored in the United States. 
Now, however, the first Amet 
ican Manufacturer to produc 
this type of power plant. th 
Buckeve Engine Co., of Salem, 
Ohio, has undertaken the man 
ufacture of these machines and 
their design is deseribed ty 
Mr. F. R. Low in a recent is 
sue of Power. 

The engine is mounted upon 
the boiler, superheater and re- 
heater. Everything has been 
designed with a view to acces- 
sibility. The boiler is inter 
nally fired: and although 1 
has a grate surface of only 9 sqft. and a heating 
surface of about 370 sq.it., the unit has developed 
200 i.hp. The furnace and tubes are removable for clean- 
ing and inspection as in the German locomobile. 

The gases after passing through the boiler tubes im- 
pinge upon the superheater and then the reheater, after 
which they escape., The space above the heaters Is not 
shut off and the gasses are free to rise around the cyl- 
inders and thus tend to maintain in them as high a tem- 
perature as possible. Thus, instead of a steam jacket 
there Is a hot gas jacket. 

The course of the steam is from the dome into the 
far end of the heater, returning in a direction counter 
to the gas flow, passing into the high-pressure cylinder. 
From thence it passes through the reheater and into the 
low-pressure cylinder, whence it is discharged through 
the feed-water heater to the condenser. 

In a recent test the engine developed an Indicated 
horsepower on less than 9.75 Ib. of steam per hour. The 
coal per indicated horsepower-hour varied from 2 Ib. at 
75 hp. to 1.5 Ib. at 200 hp. With efficient loading, ie.. 
from about 60 to 100% of full load, the unit delivers 
a kilowatt for about 2.5 lb. of coal per hour, and an indi- 
cated horsepower-hour for about 1.5 Tb. condensing and 
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Blended or Sand-Cements; Results of 
the Study and Experience of the 


U.S. Reclamation Service* 
By Rapier R. COGHLAN t 


» term “blended cement” will be applied i this 


article to those hivdraule cements made by imtimetely 


blending in oa tube mall, or other suitable blending ma- 


chine, portland cement and certain varieties ot natural 


rocks. It will exelude blast-furnace slags and natural 


cements. Phe manufacture and use of blended cements 


Is Of CCONOMLIC mportance if suitable precautions are 


: : ; 
taken at the start. and its more general and widespread 


se will depend upon its ability to vet engineers to look 


With Tavor upon It. Should it. succeed, the people of the 


western deserts and mountains are assured of a cheaper 


and at the SA The time a relial I cement. 


Sand-cement made by blending portland cement and 


used to a limited extent in the 


as been 
United States.] 


Its 
| 


cause of the decreased cost of portland cement making its 


use was discontinued. however, be- 
Conerete structures in which it 
appear to have suffered the 
That the the 


portland cement which was used in its manufacture was 


production unprofitable. 


| 


Wills | do hol 


Substitution. 


LUsce 


because of 


cement Was as strong as 


probably due to the fact that at that time the standard 
of fineness for portland cement was much lower than at 
present, and for this reason a greater amount of inert 


clinker was rendered active by the fine grinding neces- 
As will be pointed out 


later, quartz sand is not a suitable material for the pro- 


sary to produce the sand-cement. 


duction of a high-grade sand-cement. 
Some rocks, mostly of voleame origia, have more or 


silica eXisting in what is known to chemists, and 


less 
nowadays to most engineers, as soluble or colloidal silica. 
This colloidal silica acts as a weak acid and has the power 
oO neutralize 


DO2SCs, 


Portland cement is a complex mix- 
Various silicates and aluminates of lime with les- 


}? j 
ure Oo} 


ser amounts of secondary minerals. The process ol set- 


ting may be deseribed as follows, although it must be 
admitted that the knowledge of the subject is still very 
Incomplete. In setting. portland cement undergoes a de 


composition, reacting with water to form more. stable 


COMMON Is. 


and at the same time liberating hydrated 
me. As the reaction | concentrated so- 
tree 


bass, serving to bind 1 


takes place IW a 


lution, the hydrated lime thus set 


CTY stallizes 


; : 
throughout the together more 


irra \s portland cement is readily hvdrolized if too 
Mh nh Water Is present, if Is not possible to etudy thy re- 
ol own a ( olution but the fact is established tha 
drat me is alwavs liberated by the reaction. 
HIvdrated lime is a well known base, and it seems prob 
thle that come substance with acid properties and from 
Which an insoluble compound would be formed was pres 
ent in the portland cement at the time it was undergoing 
e change caused by the addition of water, the hydrated 


Here 
blended 
P 


’ : : 1} 4 ° 1 1 P } 
me thus set free would unite with this substance. 
Which sand-cements or 
) } 
Rocks 


loidal silica are blended with portland cement 


hen. Is the basis 


Upon 


cements are formed. containing active or. co 


to furnish 
*See “Engineering News,” 


ment as Used by the U. 8S. 
‘Manufacturing 


Mar. 20, 1913, p. 562: “Sand-Ce- 
Reclamation “i 


‘hemist, UU. S. 


Service. 


Cement ¢ Reclamation Ser- 


vice, Elephant Butte, N. M 
tSee “Engineering News,” Feb. 15, 1912, p. 305; Apr. 16, 
1896, p. 252. 
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the necessary neutralizing compound and the result is a 
sand-cement. 

fact that several of the 
igneous and intrusive rocks have colloidal silica in’ vary- 
Ing amounts. It 


Chemical analysis reveals the 


in sandstones, the ce- 
menting material of which is deposited silicic acid. For 


obvious reasons limestones and dolomites are not sources 


Is also 


present 


of soluble silica, nor is quartz found to yield much even 


after prolonged fine grinding. In the light of our pres- 


ent knowledge it is also probable that the alumina tn the 


aforementioned rocks reacts to extent as a colloid 


and enters into the combination with the hydrated lime, 


some 


acting as an acid and yielding an insoluble compound. 
This is a point which has not been definitely determined 
and is not nere stated as a fact. Furthermore, the alkali 
oXides Which are always present in igneous rocks play 
an important part in the reactions involved in the set- 
ting and hardening of sand-cements. 

A glance at Table I below shows the wide range of ma- 
terials that have been tested and found to vield satisfac- 
tory blended) cements. The materials represented by 
Analyses 3, 4, 6, 7, 8 and 9, are being used at the present 
time for the production of such cements by the Los Ange- 
les Aqueduct engineers and the U. S. Reclamation Ser- 
vice. Analysis 10 represents a pure quartz which after 
prolonged grinding, so that all of it passed the 200-mesh 
screen, Vielded only 1.640 soluble silica. It will be noted 
that the soluble or colloidal silica has no definite relation 
to the composition of the rock, more probably being de- 
pendent upon the phenomena accompanying the forma- 
tion of the rock. 
for Analysis 2 


The lava flow from which the material 
was taken, shows clearly the action of 
steam during its ejectment, while the material for Analy- 
sis 1 was from a flow which had come te the surface more 
quietly. 

The colloidal silica In materials like these makes them 
valuable for sand-cement manufacture. Tt is unquestion- 
ably true that more of the silica of the blending mater- 
lal is rendered active by the fine gripding necessary to 
produce an intimate mixture of the portland cement and 
sand material, thus furnishing more acidity to neutralize 
the basic ity of the hydrated lime, 

Before accepting as true any statemeut regarding the 
reaction between hydrated lime and colloidal silica, we 
should first ascertain if there be any substantial proof of 
the same. We have historical record that similar cements 


were made by the early Romans, but old records are apt 
to become musty and confused. 
that he applied by anyone desiring to do 


SO would he more satisfactory. 


A modern determination 


and ohne could 


TABLE I. CHEMICAL ANALYSES OF ROCKS FOUND SUITABLE 
FOR MAKING BLENDED CEMENT 

1 2 3 t 5 6 7 S 9g 10 
SiO, 44.72 48.08 74.88 74.64 75.66 72.32 50.96 80.52 82.40 99.60 
FeO 14.30 16.06 1.14 L.34 2.12 2.01 6.57 2.00. 1.40 a 
ALO 19.26 15.39 13.60 13.42 11.76 13.85 18.37 10.02 10.00 0.31 
CaQ 8.30 7.78 0.90 O.8SCQ) 2.30) 1.20 10.20 O.80) O.80 
MigO 7.48 6.64 0.37 0.39 1.78 0.39 0.45 0.71 0.6] 
K.O 2.30 1.60 3.89 3.86 None N.D 3.92 3.85 1.31 
Na,O 2.00 3.20 3.35 3.38 None N.D O86 
SO, None None None None None 0.31 None None None 
H,O CO, 1.64 1.809 0.88 1.66 5.42 3.78 7.26 2.10 1.99 
Colloidal 
(Soluble) 
Silica i287 19:00 2.41 2.37 14:60 4.01 12.98 7.18 6.42 1.64 


Analysis No 
Analysis No 
Analysis No 
Analysis No. 
Analysis No 


sasalt from near Elephant Butte, N. MM. 
Basalt from near Elephant Butte, N. M. 
Granite from near Boise, Idaho. 
Granite from near Boise, Idaho. 
Tufa from near Elephant Butte, N. M. 
Analysis No. ¢ Tufa from Los Angeles Aqueduct. 
Analysis No. 7. Basaltie tufa from Lahontan, Nevada. 
Analyses No. 8 and No. 9. Sandstones from Elephant Butte, N. M. 
Analysis No. 10. Quartz—90° passing 200-mesh sieve. 


Vite hoe 
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Dr. Michaelis has shown that such a combination does 
take place between hydrated lime and puzzolanie mater- 
lals, and that the mixtures are capable of developing con- 
strength, in 
solvent action of which on hydrated lime 1s well 

The writer 


siderable even when immersed water, the 
known. 
has tested this reaction for himself with 
most of the materials with which he has been experiment- 
Ing for sand-cements. The routine method emploved in 
the laboratory has been to mix one part by weleht of 
hydrated lime with one part by weight of the material 


In many cases these pro- 


whose activity is to be tested. 
portions are not correct, sometimes giving too much lime 
hot The blend 


NOC. passing the 200-mesh sieve. 


is then ground 
This 
combination is then made into briquettes With standard 
testing sand in the proportions of 1:3 by weight. After 
setting or hardening the briquettes are placed in water 
until the 
weak at seven days and occasionally briquettes fall to 


and sometimes enough. 


to a fineness of 


test period is due. Sometimes the action is 
pieces during the immersion period: but, in general, the 
materials which have given the best results in sand-ce- 
ments have developed strength at 28 days and continue 
to gain. 

These tests have generally shown that the materials 
which develop the most activity with hydrated lime are 
those containing the oxides of sodium and potassium i 
an available form. The ready solubility of the oxides of 
the alkali metals present in igneous rocks, eruptive and 
intrusive, can be shown by shaking some of the rock pow- 
der in water to which a few drops of alcoholic solution 
of phenol-phthalein have been added. The solution im- 
mediately assumes a pink color, which increases in depth 
as the solution of the alkalies proceeds. Puzzolanic action, 
the action between colloidal silica and hydrated lime, 
seems dependent upon the presence of the alkali oxides 
which probably act as catalyzers in the following man- 
RUGT:< 

Sodium oxide will be taken as an example. The so- 
dium oxide combines with water to form the hydroxide. 
The hydroxide reacts with silica to form sodium silteate, 
or water glass, which is soluble. The water glass then 
combines with hvdrated lime to vield Insoluble silicate of 
lime, setting free the sedium hydroxide. which continues 
to render the 
the lime. In this manner, a small amount of sedium 
oxide, the 
much laree 

Na.O 

2 NaOtl 
Na, SiO. 


more silica active for combination with 


which Is in hascent state, seems capable of 


r amount of silica active, 


W.0 = 2 NaOH 
Na.si10O., 4 HO 
Ca( OTL) 2 NaOl 


rendering a 


SQ), 
CasiOd (3) 


the writer in the case 


of a sandstone, which contained alkali oxides, that were 


This action has been tested by 
not in the available form, being combined with SO, and 


( This sandstone would not develop puzzolanic action 


] 
| 
! 
I 


\ a small 


en mixed with hydrated lime. Upon adding 
percentage of sodium silicate to the water used in mix- 
ing the mortar, puzzolanic action was developed and the 
briquettes Continued to increase in strength. 

A study of the analyses of Italian puzzolans shows that 
they contain a considerable percentage of sodium and po- 
tassium oxides. According to the foregoing, puzzolanic 
mixtures should continue to increase in strength until the 
maximum amount of silica had combined with the lime. 


An essential feature of such a combination is the neces- 
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sity for keeping the mixtures moist during the early per- 
lod of hardening. 


It will be from the foregoing that in sand-cement 


seen 


we should have a maximum amount of lime combined 
with silica. Therefore the blending of any of these col- 1 
loidal silica-bearing rocks with portland cement should 4 
have a tendency to produce a stronger and more durable 


cement for use in concrete work. The presence of the 


alkalies within the cement itself should aet as an anti 
alkali to the alkaline salts Present In water. The redue- 
tion in the amount of lime existing in the set cement 
as hydroxide is in itself beneficial as it lessens the danger 


oft 

combination 
the hydrated lime and silica is the fact that the hydrated 
| 


the 


the action alkaline waters. 
] 


contributing to the 


of disintegration from 


Another factor between , 


ime set free from the portland cement is in hascent 


state and therefore more active and ready to ceombine 


with whatever is present. Danger of disruption of con- 


crete in which sand-cement is used, by oxidation of the i 
sulphides so commonly present in artificial puzzolans is i 
not to be feared, as there is at the most but a slight ; 


amount of sulphur in any form present in the recks which 


ae tas , : (Bj 

are suitable for the manufacture of sand-cement. yt 
: 

There is no foundation for the statement that the f 
strength of blended cements is due to the finer grinding i 


of the portland cement which they contain, and to the 
filling of the voids in the portland cement with the blend- 
ing material. Portland 
passing the 200-mesh sieve, having a specific gravity of 
3.110, the tests: Settled and 
tamped voids, 40% : slightly settled, 47% ; loose, 51.5%. 
The made into 
gave the following void tests: 


1% _ loose, 60%, 


cement of a fineness of 80% 


showed following void 
sand-cement with granite 
Settled and tamned voids, 
The voids In blended or sand-cement 
the voids in the portland 
is made, which is in accordance 
with the laws of voids, that the finer and more nearly uni- 


same cement 


ereater than 
which it 


are the 
cement 


same or 


from 


form in size particles become, the greater may be the per- 


centage of voids expected, A considerable reduction in 


volume takes place when blended cements are mixed with 


Water, on account of the air being forced out of the 


cement and a rearrangement of the particles takine place. 


MANUFACTURE OF SAND-CEMENT 


now come to the question of the 


We 


sand-cement, and 


manufacture of 


must, therefore, k nder what co. 


how uU 


ditions We Cah obtain the best erade of sand-e ment pos- 


. 7 . 4 ¢ oa ] 
sible from the materials atl hand. 
The tendency O! most eruptive rocks is 1O Undergo 


alteration to clay or clavlike substances under the aetion 


Ol meteor AVCHCIES. This condition is erst} recog 
nized hy chemical, microscopical and other physi i in- 
Sper tion. ‘The most important test, after satis one’ 
self that the material is but slightly altered mm . 
original condition, is to determine the colloidal silica 
content. Rocks which show no colloidal silica present 
should be abandoned as they cannot be relied upon te 
produce a good quality of sand-coment. These thing: | 


being satisfactorily settled, the experimenter or manufa 


turer is ready to undertake the production of the desired 

product. 
The proportion in which to blend the rock with the 

portland cement is dependent upon the strength de- 

is to be used. 


sired Mn) the in which the product 


With 


conerete 


rocks rich in colloidal silica. the portland 


cement 
















































































would cay 
cement. 


The assumption j 
that 


Ss made 
it Is desired to 
Ol low specific STavityv, like 


| PrP «¢ ~) 
LOW as 


we 


as 20, It is best to 


Weight method will 
the Cement to cover, 


DY the actiy Ity 
that 


C1VE too 


of the mater 
Is rich in colloids] sili 
cellent ot 
Portlana 
that showed 


frade 
DOrTtIOn of 
Material il 





only 





table compound, 
Since 





one barre] 
cauivalent 


of 
Volume of 
toned, will] vield a 
frade 
of sand-cement 
thirds of 


The 







any ( 
little mor 
sand-cement. it 
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ecouomMe value of this 










Use an excess of laaserly 


IN 


larve a 


This would | 


‘Tal 1! 


“al, 


smal] 


le of 


‘e than 


ile, 


Cahhot 


dnouwnt 


and miohe 


the [Wo Preceding 
mix half and half, 
“ome of the 4 
Proportion b 


OVETCLOW, 


Ufas, which 
Vv volume 


as, 


| the 


ruli 


}* 
()] 


Severned, however. 


much 
cement than would 


= 


l question, 


Can be made Into 
sand-cement With a 


Portland cement }) 
the 

‘Wo barrels of 
Is apparent that the cost 
should 
Ya barrel of straight 


as hate 
all 
smaller 
be required 
ol this 
lended with 
materials 1 
of a |} 
{ 
Portland cemye 


he about 


overestimated 


rial 


ey 


\ 


Dro- 


\N 


Val- 


al) 


le l)- 


high- 


al- 
Wo- 
iT. 


CaSeS 


With materials 


the 
bulk of Inaterial { 


ENGINER RING 


Mav be very low. While With othe, MKS It may he Heces 
- la Madhtain the PTOPOrT TO? iL one to Ole The I’ 
sults le plivsical teste ¢ the product WHE govern the 
Isc] noth amount Gf no anid COCIMCHE TO tye blended 
With the rock, and should be thy One to dictate to 
Thi manure turer wher fse proportions shia] NO Tt) Nis 
Particular case. 

Rocks Which have les Nn lound suitable for sand-cement, 
tid Which-are frothy SOUTCES Of colloidal SHilca, Vary a 
specie eravity (rom 2 to 3.05 Conerally Speaking, one 
WATT¢ ] Portland Celient blended With an equivalen 
volume Of any of the Materials will yield On grinding 
S}1O°}) Nore thay CWo barrels of sand-cement, Che 

] } > a } | ‘ : : 
‘Slat method hollowed 1h) the Manulacturine DPrOCESS 
(O Prepare the rou I Hy Passio of through adoball mit] or 
other pulverizer. Whi I reduces: sf toon fue nesc of Lona” 
’ ‘Z , 1 ; 
Passing the 20-mesh Seve, liner Material than this 
does not seem to blend well wit he portland cement in 
Ne tube malls, Tf Would even dy better to take Cement 

} } . 1 ] =a j ! , 
Clinker and Prepare it with a ball mull, rather than use 
the fine], Lround cement. 

a ’ ; i 

Che QUCSTION arises ads TO Whether The Materials SnOoULC 

1] eo i ‘if : by Tasct pad 
YC Dlended ty Weloht or dy Vorlulne, “so all iilustrat O) 
tarke Case Of granite which Is to be blended with port 
lic ent 

Voi pulverized init 2 
Specie gravity of hie I Ite ~. 630 
Weig it IXit hopper » Hb « "ED OSS ) 5 
\ In Portland ‘ Ol 
Sp ( ivit if t >. Lal 
Wei I it Llopper > 140 O62 5 OL4S5 95 4] 
A 4 . = . “ > ‘ 
“AS The liaterialfs MeaAUVG® CLO ssp Welvht pey CULE OW 
n the loose Condition in Which they arrive at the mix- 
me machine, it js Obviously Mumaterial whether the 
blending Hye done ly We alt or Iyy Volume. ‘| he Machinery 
fOr Measuring [yy Volume dy INS Very stmpre, that method 
Semploved in thas paret ie tilery stance, "Mie Proportions 
Ith Lda blene are Clie Kay] Iyy SHecr try Seravity and Weary 

Basalt fround under the “ale conditions as the van 
le gave the folloy IN’ analysis: 

Void ti basalt 12 
Spectifie EPaVitw ot basalt > OOO 
Weight per Cult. at mixing hopper , OO 62.5 Q SN LlO.NS Tk 
Weigkt of cem nt at mixing hopper 4 1b 

Ih (his Mstance if Would Me Dest te Proportion hy 

Welght as the ony ater weight per cubj foot of the basalt 


process 
sults ( 
high as 
mented 


_—__ 


tories when 
to grind the blenny 
Pass the 200-mesh 
fo carry the fineness 
Were designed to 
ditions that 
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remote places where 
Ar 
sand-cement 
he erected and 


large quantities of cement are being 
egrinding and blending plant for the 
at the rate of 1000 Ih] 
ready Lo Operate 
a plant will require 
will depend upon 
Which the plant is operating, 
The Riv Grande Project of the U 
Service, located al Mlephant Butte. N. M.. will require 
220,000 Of Cement the next three 

used in the erection of the 
Butte Dam.* Which is to Water for the irrigation 
of lands vine alone the Rio Grande in New Mexico, 
Texas and old Mexico, It is Proposed tou 
In the construction of this dam. A sand-coment plant, 


In which Portlans Will be blended With 500 
Volume of Sandstone lag hey 1 


Imately SIES.000. 
plant at about 13 
Der cl 


used. Manufac- 
ture of - per day can 
for about $15,000. Such 
about 100 hy. lO operate it. Labor 
the current in the locality In 


Waves 


S. Reclamation 


about 


oe * 
Hyly I. 


in 
This cement will be 


Vears, 
Elephant 


store 


se saind-cement 


cement hy 


erected at icost of APPLrox 
furnished by 


per kwo-hp. 


Power is osteam power 
jt. 
av for Mexican 


laborers. The 


Labor runs from St50 


lala rs to S| Per dav for skilled 


cost sheet for the nanufacture of the 

sand-cement will sh NY 
0.5 bbl. of Portland cement ( &2 359 31.250 
Sandstone 0.0385 
Plant charge 0.092 
Labor 0. 06S 
Supplies 0.055 
Power O.1S4 
Cost of | bbl. of “tnd Cement 1. 6OS4 
Net Ving per barre] by Using sand cement, . SU.S16 
From the results of tests of the blends of this sane- 
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*“Engineering News.” Jan. 1G, 19719: Pp: 23% 
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made were tested only in the shape of briquettes, using 
the standard proportions of 1:5 with standard testing 
sand. The blends were tested for fineness, setting time, 
specific gravity and soundness.  ‘Two-inch cubes of the 
standard mortar were tested for compression. The nor- 
mal consistency test showed that excepting the cements 
in which tufa was used this property was nearly the 
same as with the portland cement employed in making 
the blend. The setting time was changed but little, ex- 
cepting in certain mixtures where the material was not 
very active. 

TABLE II. TENSILE STRENGTH (LB. PER SQ.IN) OF SAND-CE- 

MENTS WITH DIFFERENT PROPORTIONS OF GROUND ROCK 


Nature of Per cent 


rock of rock 7 day 28 day 3 mon 6 mon. 1 year 

Basalt 35 230 365 385 180 190 
Basalt 10 1LS0O) 330 395 125 160 
Basalt 15 195 315 395 $45 175 
Basalt 50 135 300 385 $25 115 
Basalt 55 150 280 340 380 385 
Basalt 60 130 215 370 390 100 
Basalt 70 95 240 285 330 350 
Basalt SO 60 165 195 235 332 
Tufa 50 225 380 515 530 585 
Tufa 60 140 255 160 522 585 
Tufa 70 150 230 105 #20) $52 
Sandstone 40 225 380 105 $20) $45 
Sandstone 50 240 310 360 380 385 
Sandstone. . 60 125 245 200 340 350 
Portland 

cement ... 0 245 160 OW) B05 300 
Portland 

cement... 0 235 355 385 385 390 


The same brand of portland cement was used in all 
of the tests shown in Table TT and in many of the char- 
acteristics of the sand-cements are quite similar to those 
of the parent cement. In order to test the assertion that 
the finer grinding of the portland cement was responsible 
for the strength of sand-cements, some of this brand, 
which was normal in every respect, developing the 
strength shown by the test headed “portland cement,” 
was ground so that 90% of it passed the 200-mesh sieve, 
with the results, when tested, shown by the first. test 
headed “portland coment.” This test, which was dupli- 
cated a number of times with the same result, indicates 
that when used by itself, this particulay brand should 
not be ground as fine as 90% through the 200-mesh 
sieve, but gives much better results at its normal fine- 
ness of about 80% passing this sieve. Whether this is 
true of all portland cements ground to an abnormal fine- 
hess is now being tested and the results will be published 
if they bear out the foregoing. 

A few compressive tests of mortars in) which  sand- 
cement has been used (‘Table TIT) will serve to show 
that it is equally efficient when used in compression. The 
mortars tested were of 1:3 mix with standard testing 
sand, 

TABLE Ill. COMPRESSION STRENGTH (LB. PER SQ.IN.) OF SOME 
1:3 SAND-CEMENT MORTARS 


Per cent 


Nature of rock of rock 7 day 28 day 3 mon 6 mon 
Sandstone... 50 2167 3437 3750 1063 
Sandstone... ; 50 1500 3312 2500 1000 
Sandstone... 5O 1000 2315 2750 3500 
Sandstone..... 60 S00 1390 1439 1875 


The purpose of this article is not to quote a mass of 
data regarding the strength of experimental mixtures. 
The real proof of a cement is what it can do when made 
into concrete where the ratio of cement to inert material 
is quite small. Tf it can hold together nine parts or 
more of sand and gravel and develop great strength under 
these conditions, and continue to hold that strength, it 
ean then be called a good cement. The small laboratory 
tests are no criterion of what may be expected in actual 
construction work. Within a few monrths tests of con- 
erete heing made from sand-cement and placed in’ the 
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Arrowrock and Elephant Butte Dams will be available 
for publication. It is not thought worth while at this 
time to publish results so far obtained as they do not yet 
reach the three-month period. It is sufficient to state 
that the sand-cement as actually manufactured is quite 
superior to any that was made in the laboratory and that 
the concrete is developing greater strength than the lab- 
oratory tests indicated, being amply strong for the great 
stresses that are to be put upon it. 

Sand-cement has as its recommendations that it is 
cheaper than portland cement and develops as good 
strength. [t is less liable to be acted upon by alkaline 
waters, Is always sound and on account of its greater 
fineness gives a better appearance to concrete ino which 
it is used. 

But few instances have been noted in) which sand- 
cement has shown any deterioration with time. Its in- 
crease In strength is gradual but steady. No retarder, 
such as plaster of paris, is necessary to control the set, 
as the puzzolanic action, which is much slower than the 
ordinary setting of portland cement, can be depended 
upon to act in this capacity. | 

It is to be hoped that the portland-cement manu- 
facturers will interest themselves in this product and 
that if it proves its worth its manufacture may become 
more widespread. Cheaper cement would mean more 
cement sold, more cement houses and cement work done 
in the cities and country. 


Ad 

oe 
Municipal Ownership and Operation of street railways in 
Detroit was approved at a municipal election on Apr. 7 to- 


gether with proposals to increase the bonded indebtedness 
of the city and to place city employees under civil service 
rules. Completion of this municipal project is held up by 
court actions. 

There is to be a board of three street railway commis- 
sioners to serve without salary and to be subject to removal 
at the will of the mayor. The board may purchase, lease or 
condemn all or any part of existing street-railway proper- 
ties in the city and may operate for a distance of 10 miles 
from the city limit. To provide funds the Common Council 
is empowered to issue bonds to the amount of 2% of the 
assessed value of real and personal properties in the city on 
request of the street-railway board. Additional bonds 
be secured by the properties and revenues of the street-rail- 
way system. The rate of fare to be charged is specified as 
sufficient to pay (1) operating and maintenance expenses, 
including paving and sprinkling between tracks, (2) taxes 
on physical property of the entire system as though privately 
owned, (3) fixed charges, (4) a sufficient per cent. to 
a sinking fund to pay the principal of the 


may 


provide 


mortgage bonds 
and other per cents to provide a sinking fund 


principal of the general bonds. 

Cracks in a Brass Switeh-Rod— An investigation of cracks 
which a 1%4-in. brass switch-rod developed during service 
reported in the “A. E. G. Journal” of May, 1913. 
essential parts are, in substance: 


to pay the 


is 
Some of its 


The brass rod in addition to a longitudinal crack 


showed 
a number of transverse cracks. It could be 


seen that the 
parts of the rod bounded by the cross cracks had expanded. 
This observation gave rise to the assumption that the outer 
skin of the brass rod had tried to expand, this expansion hav- 
ing been prevented by the inner core, so that strains 
set up which would finally lead to cracks under external 
stress. The chemical analysis of the rod gave the following 
results: Cu, 58.48%; Zn, 40.26%; Pb, 1.234; Fe, 0.03: Ex- 
perience with similar qualities of brass containing consider- 
ably more lead than the rod in question had shown that t} 
lead did not give rise to cracks. Microscopic samples 


were 


1e 
were 
taken from different points of the rod and etched, with the 
resuit that the inner structure of the rod was found to diffe 
appreciably from the structure of the outer layers, the 

terior being coarser. It was concluded that the eracks were 
not due to faulty composition but to stresses in the material 


caused by cold drawing. The recommendation is made that 
cracking of drawn-brass rods may be avoided in p tir b 
heating the material after each drawing, and by minimizing 
the reduction per pass. Limiting the heating to 3 «. is 


recommended. 




























































































































































































































































































































































































Electric Power for Quarries, Gravel 
Plants and Contract Work* 


Stone Quarries 
Stone quarries form a most desirable load for central- 
tation service. They are usually located not far from some 
nall town: or, rather, a small town will usually spring up 
adjacent to a stone quarry of any considerable size. In all 
xcept the very largest quarries, the load is strictly a sum 
mer load, the quarry shutting down as soon as the ground 
is frozen The machines to be driven are of a nature ex- 
tremely adaptable to motor drive, and the industry presents 
no absolute demands for steam in the process of manufact- 

A requisite of prime importance in quarry practice is the 
flexibility of the source of power with motor drive The 
frequently changing heads to which drainage pumps are sub- 
jected, the continual shifting location of such pumps, the 
chat ! lengths and grades of hauls and inclines, the re- 
modeling and extension of compressed-air pipe lines, the 
Varying grades of stone encountered, and numerous other 
contingencies, make it often necessary to call upon the 
overload capacities of motors and machines. 

In the quarry proper the main operations consist of drill 
ing, blasting, hauling and (where there is seepage of water 
into the quarry) pumping 

DRILLING—The drilling of the rock preparatory to blast- 
ing in various quarries is done by four general types of 
drills: (1) Compressed-air tripod drills, making a 2- to 3- 
in. hole (2) well drills making a 4- to 6-in. hole; (3) elec- 
trie-air “pulsator” tripod drills for the same class of work as 
the compressed-air tripod drill; and (4) hand drills for plac- 
ing “pot shots’ to break large-size stones. 

A compressed-air tripod drill requires about 150 cu.ft. of 
air at 90 Ib. pressure at the drill for best operation. An 
eleetric-air “pulsator” drill has a small, specially constructed 

ir-compressor as part of its equipment. The air-compressor 
is driven by a 7.5-hp. motor, the motor being started and 
stopped as the drill is operated or shut down. With both 
compresed-air and “pulsator” tripod drills the maximum effi- 


about 22 ft. and changes in 


2 
the hole 
capacity 25° 
the 
than 25% 


cient depth of hole is 
drill 
drill 


press 


numerous 
The 
similar 
the electric- 
compressed- 


size are required as deepens. eleetric-air 


drilling greater than a com- 


drill 


less 


has a 


d-air and power consumption of 


air drill is that the 
drill. 
The 

adopted in quarry 


required by 
air 
generally 
because it is have the 
located within 9 ft. of the 
fully the 
the out- 


eleectric-air drill has not been 


practice 


vet very 
necessary to 
small motor-driven 
drill 
advantages to be 
At. 

Well-type drills are used in 
face is 40 to 100 ft. high. A 
drilled the full depth of 
loosened at one blast. 


variable-speed 


compressor 
educated to 
eleetric-air 


proper, and quarrymen are not 


obtained by the use of 
the 
6-in. 


50,000 


quarries where working 


series of 5- to holes are 


25,000 to yd. of rock 
with 10- 
popu- 
conditions, but 


for drilling 


and 
drills 


face 
Well 
motors 


are equipped 


or 15-hp. and have become very 


quarrying 
and 


lar; their not only improves 
the 
blasting. 
will be needed 
for drilling 


about 50 


use 


reduces cost of labor dynamite 


power, 
and 
There 


drills 


two to six 


These 


around each quarry from 


for “pot 
each 


small holes shots.” 
cu.ft. of 
in pretty steady use. 

The which 


depends upon 


hand 


drills require air and one or more of 
them will be 
HAULAGE 
quarry 
the 


hoists is 


are trans- 
local 
of inclines 
use at 


manner in rock cars 


to crusher plant con- 


ported from 


deep, a and 


electric 


ditions. If quarry is system, 


drum employed; tramways are in 


quarries and have been successful on grades as 
There 
work; 
the 


band 


mumerous . 
of motor-driven 


motor which runs 
controlled by friction 
type variable- 


two general 
type 
drums 
the 


direct-geared to 


reat as 67. are types 


hoists for this one uses a con- 
are 
other 
the 


as desired. 


the top 


tinuously and hoisting 
has a 
the 
type of 


incline, 


clutches and brakes; 


and motor is 
Either 


of the 


speed motor, drum 


hoist 
and 


reversed 
plac ed at 


started, stopped or 


is controlled by a man 


the cars are usually self-dumping. 

CRUSHERS—The evratory crusher is the most popular; 
roll erushers are used to some extent, and jaw crushers are 
used considerably in plants having a capacity of less than 
250 cu.vd. per day. >olls and disk crushers are used to a 

eat extent for crushing smaller sizes of rock. From dis- 
charge openings at the base of the main crusher the rock 

*From the report of the Committee on Electricity _in 
Rural Districts, presented at the annual meeting of the Na- 
tional Electric Light Association, at Chicago, June 3-6. 
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usually pay to 
air- 
drive on 

PUMPING 
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move 
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Sand 


and Gravel Plants 


Plants having 


requiring 10 


power-driven 
hp. to drive a 
requiring 
steady 


machines vary in size from 
belt conve yor 
100 hp. The 


operation 


one short and dry 


screen, to plants 300 or 


power de- 
than either 


steam is required 


mand is time of 


plants, 


during 
brick 


more 


stone quarries or and as no 


(except in special cases for 


manufacturing 
used to 


purposes) ecen- 


tral-station The 


energy ean be great advantage. 


the ground is 
that the load is 
made to do dry 


sand and gravel season closes as soon as 


frozen and 
“oft 
screening in winter 

Motor drive 
tried 
drive is of 
distant 
ing from 
Qn account of 
located 


use of 


plants 


peak.” 


shut down at 
Some attempt 
but with small 
central-station 
this 
Value 
outlying 


dark, so 
strictly has been 
success. 
and 


out in 


service 
The 
Putting 

belts 
steam 


have been 
flexibility of 
individual 
dispenses with 


long 


thor- 


oughly industry. motor 


great here, 
pumps 


troubles 


motors on 
the 
and rope 
considerabl:s 


and operat- 


long lines 
often of 
from the screening 
general be found 
river or lake 
equally 


drives. 
and 
the 


pumps being 
hundred feet 
$40-volt motors will in 

Plants getting from 
of “sand-sucker” pumps, 
the central station. In 
cu.yd. and the 
bank into small cars by a 
tral stations should be 
or of 
their 
considerable 
lines to 


size 
plant, 
desirable. 


several 


sand bottoms by 


desirable 


means 
load 
size 
from 
shovel. 
the 
work, as 
may 
The 
temporary 


make 
plants of 
sand and gravel 
steam or 
cautious in 
electric 
load is of a 


for 
(400 
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Cen- 


considerable 
loaded 
electric 
recommending 
shovels in this 
very fluctuating 
disturbance on 
such shovels 
and are subject to 

The shovel 
and feet from 


any 


over) are 


use of 
taking on class of 
nature and 
transmission lines. 


also of a very 


cause 
local 
ae nature 
short 
often 
the main 
hauled to 


main 


circuits. 
works several 


gravel 


hundred or 
plant, and the 
the shovel and over the hopper at the 
end of the belt by means of a small 
locomotive, electric locomotive or Stationary car puller. 
motors On such ear pullers, or 
75 hp., depending on the 


even thous- 
ears loaded by 
are loading 
conveyor steam 
The 
and 
speed of 


hoists, vary between 15 


size of cars, length of run, 


cars and rise of incline. 
Krom the hopper the sand and gravel are usually carried 
to the top of the screening and crushing plant by a long 


endless belt-conveyor. 
Exeavating Plants 


In districts where irrigation or drainage projects require 


the digging of large canals there is another source of reve- 
nue from rural business. Contractors on this class of work 
are usually in a hurry and want equipment which will be 
subject to the least delay required by repairs. 

Where the ground is not too hard and dirt taken out of 
the canal is to be deposited along the bank, the drag-line 
exeavator has been found to be a highly efficient machine. 
We have stated above that care should be exercised in tak- 
ing on electriec-shovel loads because of their extreme fluctua- 
tions. This criticism does not hold for exeavators of the 
drag-line type or having clam-shell buckets, which dig down 
into their load. The drag-line type of exeavator has not 


these severe fluctuations and is a highly desirable load for a 
cross-country line. 

In this type of machine the large drag-line moto! 
runs continuously and the controlled by 
friction the the motor 
excavator to swing the running when 
swing. The friction clutches require considerable 
and operated by compressed-air, 
motor-driven compressor. Current is 


transmission 
usually 
raeans of 
which 

it is 


lines are 


elutches on winding 
the 


desired to 


drums; 


turns boom 


pressure are requiring a 


small carried into the 
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excavator cab through collector rings, some 6 ft. diameter, 
under the cab floor and surrounding the king-pin. 

Two electric drag-line excavators are to dig an eight-mile 
section of a canal, which will require about three years. 
Each excavator has a 112-hp., 440-volt motor on the drag 
line, 50-hp, motor for turning and 5-hp. for driving the air 
compressor, Besides these there are on the job about 100 
hp. on drainage pumps and 10 hp. driving the machine shop, 
making a total of about 450 hp. The contractors have under 
consideration a complete electrical cooking equipment for the 
camp boarding house. 

The central station furnishing power for this project ex- 
tended its 33,000-volt transmission line about 44% miles to the 
middle of the canal section, Where a substation was installed 
stepping down to 2300 volts. Two 2300-volt, 3-phase feed- 
ers are taken out of the substation and the pole lines are ex- 
tended each way as the excavators move forward. The 2300- 
volt feeders terminate on poles on specially built wagons 
for transformers stepping down from 2300 volts to 440 volts. 
From the transformer wagons about 150 ft. of 440-volt 
cables, lving on the ground, carry the current to the excava- 
tor collector rings. 

Lighting current in the excavator cabs is obtained by 
transformers located in the cabs, stepping down from 440 to 


110 volts. There are three 100-kw. transformers in the 
33,000-volt substation and three 50-kw. transformers are 
put on each transformer wagon. Other transformers step- 


ping down from 2300 to 440 and 110 volts are scattered 
around the job as desired by the contractor. 

The contractor guaranteed the central-station company 
enough income to warrant the 33,000-volt line extension (be- 
sides this there was incidental farm business along the way). 
He erected a sheet-iron building for the 33,000-volt trans- 
formers and made his own line extensions at 2300 volts. 
The company furnishes all transformers and the current is 
measured at 2300 volts. 

This installation has not been in operation long enough to 
furnish any accurate data on the cost per cu.yvd., but during 
April, 19138, the power consumption was 48,480 kw.hr., the 
maximum demand on a 30-minute basis 156 kw. and the 
power bill $929.09, 


o 
ve 


Sanitary Precautions to Protect the 
Watershed of a City Water-Supply 
During the Construction 


of an Electric Railway* 


The following regulations were prepared hy the Board 


of Water Commissioners of Springficld, Mass., as a part 
of the contract by which the Berkshire Street Ry. ac- 
quires a right-of-way through the watershed of the Little 
River water supply. These regulations have been ap- 
proved by the Massachusetts State Board of Health, sub- 
ject to amendment after further examination. 


SECTION 1. The Berkshire Street Ry. Co., its contractors 
and employees, shall prevent nulsances In and about all 
camps and works; shall protect water courses, reservoirs, 
and all sources of water supply from pollution, contamina- 
tion, or interference, and safeguard the public health as may 
be directed from time to time by the constituted authorities 
of the State and City. Said Company shall summarily dis- 
miss, or cause to be dismissed, and not again engage except 
with the written consent of the engineer, any employee who 
violates this section. 

SECTION 2. The Board of Water Commissioners of the 
City of Springfield shall have the right, in order to determine 
vhether the requirements as to sanitary matters are being 
complied with, to enter and inspect any camp or building or 
any part of the works, and to cause any employee to be ex- 
«mined physically or medically or treated: also to inspect the 
drinking water and food supplied to the employees. rhe 

initary precautions, the care of the employees, the camps 

end all territory occupied by the Company or its contractors, 
shall at all times be satisfactory to the engineer or other 
authorized representative of the Water. Department. | Said 
Company shall promptly and fully, and in every particular, 
comply with all orders and regulations in regard to these 
matters, including all sanitary and medical rules and regu- 
lations which may have been or may be promulgated from 
time to time. And to this end and to properly preserve the 
peace, the Board of Water Commissioners shall have the 
right of access to the camps and quarters of the Company 
or its contractors. 

SECTION 3. No camps shall be located on the watershed 
of the City of Springfield, if suitable sites are existent off the 
watershed which could be made available for such camps, 
but camps placed outside the watershed shall not be located 

*From the Annual Report of the Water Commissioners of 
Springfield, Mass., 1912. 
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on the watershed of any other water supply. Any camp lo- 
cated on the watershed can only be so located after its ap- 
proval by the engineer of the Board of Water Commission- 
ers of the City of Springfield, the camps shall, if ordered, be 
inclosed by barbed wire or other approved fences not less 
than 10 ft. high, with not more than two entrances. Mach 
camp and grounds surrounding it in all directions shall b: 
thoroughly illuminated by high power acceptable lights. 
This illumination shall be maintained from sundown to sun 
rise every night during the occupation of the camp, unles 


otherwise ordered. Kmployees shall, so far as practicabl 
be required to remain within camp when not at work. 
SECTION 4. Buildings for the sanitary necessities of all 


persons employed on the work, beginning with the first men 
employed to build camps or for other preliminary ope. 

tions, shall be constructed and maintained by the Company, 
or its representatives, in the number, manner, and places 


ordered. All persons connected with the works shall be 
obliged to use these conveniences under penalty of dis- 
charge. Unless otherwise directed, the sanitaries shall be 


provided with water-tight removable rec ptacles of suitable 
capacity. These receptacles, if used, shall not be allowed to 
overflow, but shall be removed without spilling, at required 
intervals, their contents at ones treated as directed, and 
then promptly taken to a designated place outside the water- 
shed, and there disposed of as ordered. In case camps are 
located on the watershed, incinerators of satisfactory de- 
sign shall be provided, which shall satisfactorily consume 
all night soil and other camp refuse, Said Company shall 
provide a sufficient number of acceptable attendants to keep 
all sanitaries in satisfactory condition and compel employees 
to use them. 

SECTION 5 Said Company shall retain the services of 
acceptable qualified medical practitioners, to the number 
ordered, who shall have the care of the employees of the 
Company or its contractors, shall inspect their dwe llings, the 
stables, and the sanitaries as often as required, and shall 
supply medical attendance and medicines to the employees 


whenever needed. Whenever practicable, an employee hav- 
ing a communicable disease shall be removed, when and as 
directed, to a hospital outside the watershed. The medic il 


Supe rvision of the Company over its employees shall extend 
to the physical and medical examination of ‘all applicants for 
employment, In order to prevent persons having communi- 
cable diseases from becoming connected with the work, 
and the Company or its contractors shall employ only per- 
sons shown by such examination to be free from communi- 
cable diseases. Whenever, in the opinion of the engineer, 
it IS necessary for the protection of the public health or the 
health of the employees, the Company shall remove or cause 
to be removed any employee from the work to a hospital, or 
Shall remove permanently from the work or any camp any 
employee whose presence is believed to endanger the health 
of other persons. 

SECTION 6. Once each week, or more frequently if re- 

quired, the Company shall give the engineer, in such detail 
as may be prescribed from time to time, a written report 
signed by the physician in regular attendance, setting forth 
clearly the health conditions of the camp or camps and of the 
emplovees. 
_ SECTION 7. The water furnished by the Company shall 
include a_ sufficient supply of drinking water of acceptable 
quality for all its employees, to be obtained from approved 
sources. If any water supply for domestic uses should be- 
come contaminated, the Company shall promptly provide a 
new supply from an approved source and abandon the con- 
taminated supply, or shall provide works for purifying the 
contaminated water when and as ordered. 

SECTION 8. All wash water from kitchens, laundries, and 
other places, and all drainage from stables, shall be con- 
veyed by satisfactory means to places directed, where such 
drainage shall be treated by the means ordered so as to yield 
an acceptably innocuous effluent. 

SECTION 9. Drainage from camps and shelters and from 
other places yielding water unfit for direct discharge into a 
reservoir or tributary thereof shall be conducted in tight 
drains or other approved conveyors to filters, septic tanks, 
or Other disposal plants of approved construction, at places 
designated, and treated as directed to produce an acceptable 
effluent. Such effluent shall be discharged only in the man- 
ner and at the place or places directed. All arrangements 
for drainage shall be sufficient to provide for all rain water 
falling within the camp, so that there will be no overflow 
from camps which shall at any time reach the water course 
of the watershed without purification. 

SECTION 10. Garbage, both liquid and solid, shall be 
promptly and satisfactorily removed from the buildings and 
immediately placed in approved tight receptacles of suffi- 
cient capacity for about one day’s ordinary production \t 
least once in every twenty-four hours all such garbage shall 
be incinerated or otherwise thoroughly and_= satisfactorily 
disposed of in an approved manner. 

SECTION 11. Shelters and other conveniences for the 
workmen within the watershed shall be provided with sani- 
taries for the use of all workmen, and other sanitaries shall 
also be provided near all points of work. The use of these 
must be insisted on under penalty of discharge, and sufficient 
inspectors must be provided to see that suflicient sanitaries 
are provided and that all workmen use them at all times on 
the watershed. All night soil thus collected shall be in tight 
receptacles, and shall be disposed of at times and in manners 
heretofore provided or specified by the engineer of the Water 
Department. 

SECTION 12. The Company shall build such disposal 
plants, sewers, drains, and other structures, and shall do 
such other work, not herein particularly specified, as may 
be ordered for carrying out the intent of these regula- 
tions. 


° 
eo 


4 Commission to Study the Administrative Procedure of 
Municipalities and to make recommendations on the subject 
was authorized by the New Jersey State Legislature of 1913. 
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ENGINEERING 


under Anchor 


Ice Conditions 


Stream Flow Gagings 


By Cirester WAsoxn SMITH 


As it is often highly desirable to determine correctly 
the minimum flow of a stream, and as on InanVy streams 
the minimum flow occurs in winter when measarements 
are, or may be, largely alfected by ice conditions, it is 
thought that the measurements herein described may be 
of some interest.+ 

The stream illustrated is a 


northern stream, the win 


‘ ‘ 
ADDITIONAL MINUS 


To tt 
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STREAM 


ter flow of which fluctuates with the temperature, and 
it has a watershed of 
point of Measurement. 


about TO500) sq.mi, above the 

Previous figures as to the flow had been based upon daily 
gage heights and a fairly well determined open-water 
rating curve, together with a general but 


rather casual 


*Hydraulic Engineer, 
Wall St., New 


+Farlier 


with Westinghouse, 
York City 


Church, Kerr & 
Co., 3% 
articles on the winter 
flow, but dealing generally with 
peared in our columns as follows 

“Records of Flow at Current Meter Gaging 
the Streams are Subject to Tce.” By F. H 
11. 1905. 

“Determination 
son.” By C 

“Gagging Minnesota 
Sept. 12. 1912. pn. 409 

“Methods of Estimating 
Frozen.” By W. G. Hoyt, 1913. 

\ monograph on “Determination of Stream Flow During 
the Frozen Season.” by H. K. Barrows and Robert E. Horton. 
was published in 1907 by the TU. S. Geological Survey. as Wa- 
ter Supply Paper No. 187 


measurement of 
under-ice flows, 


stream 
have ap- 


Stations When 
Tillinghast. May 


of Stream 
Robert Adams, 


Flow During the 
Feb. 2. 1911. 
Streams in Winter.” By G 


Frozen Sea- 


Hovt. 


Stream Flow When 


Apr. 190. 


Streams are 


GAGE CORRECTION FOR 


ISIS 
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consideration of temperatures. There were indi- 
cations that the minimum flow might be less than had 
heen supposed: so beginning Jan. 12. the gage was ob- 
served twice daily, and from Feb. 3 to Apr. 1 an ex- 
perienced hydrographer was kept at the station making 
daily current meter measurements and such other obser- 
vations as might assist ina the 
How, 


SOTLLC 


determination of true 

The meter measurements were made from a boat run- 
ning on a stretched the river. About a 
thousand feet below the station was a riffle or rapids in 
the hz 


cable 


ACTOSS 


river, also another about miles above the sta- 


ICE COVER } 
“ICE | 
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Frow GaGines IN WINTER, SHOWING Errect oF TEMPERATURE AND ANCHOR-ICE 


tion. The gage was at the station, though another one 
was later established on the riffle below. 

Above the upper riffle was slack water, with the river 
entirely frozen over for about ten miles. The river is 
straight for some distance above and below the station. 
has a gravel bed with few boulders, and is shown in 
section on the accompanying diagram. 

The diagram shows the daily maximum and minimum 
temperatures, the daily (and after Jan. 12 the a.m. and 
p.m.) observed gage readings. The derivation of the cor- 
rected) gage height and finally estimated discharge curves 
will be explained. 

That the flow was dependent on the temperature and 
fluctuated with it was to have been expected, but the 
very sensitive and immediate agreement is interesting to 
follow. Beginning with the cold weather Nov. 20 to 
Dec. 1. when the smaller tributaries froze up, the flow 
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is alternately checked and released precisely as the tem- 
perature Varies, and leads to the conjecture that previous 
winter flows could be analyzed almost from a study of 
temperature conditions alone. A suspicion that the true 
How of such a stream could not fluctuate as rapidly as 
the gage heights led to the taking of gage readings 
twice daily, when the finctuations at ence showed up more 
violent still. 

The fluctuations were caused by anchor and slush ice 
lodging on the head of the riffle below and acting as a 
dam to back up the water until the pressure became 
enough to dislodge it, when, of course, the level of the 
water fell until it represented the normal flow of the 
river, or until ice again began to lodge. Anchor ice also 
formed or collected at times on the river bottom at the 
gaging station and had something of the same effect 
on the water elevation. 

In general it seemed to be that the anchor ice formed 
and lodged during the night and went out during the 
day, though of course this procedure was modified by 
temperature conditions, and seemingly to some extent also 
by whether it was a sunny or a cloudy day. Depending 
on the temperature, anchor ice would form in varying 
quantities, also floating slush or cakes would assist in 
forming the jam; undoubtedly, the two daily readings 
did not catch all of the maximum and minimum fluctua- 
tious of the gage. 

The effective gage height was assumed as a line drawn 
practically through the daily minimum readings, — to 
which was applied a further correction, as shown on the 
chart, to allow for the more stable condition of surface 
solid ice with consequent reduction of section and = in- 
crease of friction. The amount of this final correction 
was a matter of the judgment of the hydrographer, and 
varied with the extent and thickness of the surface ice. 

The final gage heights thus obtained were considered 
as indicating a flow equal to the same heights on the 
open-water rating curve; which curve, not having been 
previously determined for such low flows, was extended 
downward parallel to the general trend of the best dis- 
charge measurements under ice conditions. 

It will be seen at once that not only the gage height, 
but any measured discharge, might vary widely from the 
true normal 24-hour flow of the river; disregarding for 
the moment the effect of the surface solid ice. For in- 
stance, assume that the actual flow on a certain day 
(as on Feb. 1, see diagram) was 3360 sec.-ft. and that 
the control point at the head of the riffle below was free 
from anchor or floating ice, then the gage would read 
0.50 and a meter measurement would show that relation 
between gage height and discharge. 

Second, assume the same flow (3360 see.-ft.) but that 
anchor and floating ice was collecting on the control 
point so that the gage climbed up to 1.00, then a meter 
measurement taken during the period while the gage 


Was going say from 0.70 to 1.00 would show that for aver- 
age gage of 0.85 the quantity of water actually passing 
the gaging station would be 3360. sec.-ft. minus the 
amount being put into storage by raising the 114 miles 
of river, between the station and the riffle upstream, from 
1.70 to 1. 

Again assume, with the actual flow still 3360 see.-ft., 
that at the stage of 1.00 the jam is pushed out and another 
meter measurement is taken while the river is falling 
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from 1.00 to 0.70, then the actual quantity passing the 
gaging station would be 3360 sec.-ft. plus the same above 
mentioned amount passing oul from storage. 

Under such conditions a river becomes a series of al- 
ternately forming and disappearing reservoirs, which 
might (depending on the duration of the pulsation) ad- 
versely affect a project which had storage only for its 
daily peak. 

It will be readily seen that it was necessary to care- 
fully watch the gage and differentiate between the flue- 
tuations caused by collections of ice on the control, and 
those caused by a period of milder weather with con- 
sequent mcrease in actual flow; also that for practical 
purposes any measurement at time of fictitious gage 
height should be eliminated. 

Under the conditions obtaining along the river above 
the gaging station it did not seem probable that anchor 
and floating ice could act to reduce the gage height 
below the true normal: in other words. the fluctuations 
were all upon one side of the truth. This was because the 
water emerging from under ten miles of surface ice. car- 
ried no anchor ice and none formed in the short distance 
to the first riffle. Coming down over the first riffle, and 
in its passage by the gaging station to the second riffle, 
the water got enough colder so that anchor ice formed. 
If the ten miles of river above the upper riffle had not 
heen protected by ice cover, anchor ice would undoubtedly 
have formed and created similar jams on the upper riffle, 
with longer periods between fluctuations owing to the 
much targer storage for same change in height. In this 
case the gage in the pool below would have shown flue- 
tuations considerably below the normal, as to a certain 
extent the pool would have drained down while water 
was being stored above. 

Anchor ice may accumulate somewhat on the rough 
river bed along a riffle. enough to have some effect on 
a gage placed on the riffle, but a jam proper would not 
form because, owing to the relatively steep grade and 
swift current, the water would almost momentarily back 
up enough to push the Jam along. ‘The real jams would 
form at the head of the riffle. A gage on the riffle. while 
not subject to such wide fluctuations as one im the pool, 
still might not be any better indication of the true actual 
How: for while subject perhaps to but slight fictitious 
raises, it might be depressed considerably below the nor- 
mal from a jam above. Then the jam might form upon 
only a portion of the width of the river; it might form 
upon either side or in the middle and while backing up 
water in the pool, divert the water actually passing, to 
one side or the other for some distance below. 

In fact it would be quite possible to observe all man- 
ner of apparent inconsistencies in the simultaneous read- 
ings of several gages placed within quite short distances 
of each other. 

In making a determination of the winter flow of such a 
stream it is necessary to carefully study conditions for 
some distance up and down stream from the gaging sta- 
tion. Select a gaging station that will not be affected 
by jams of anchor or floating ice, or if that is impos- 
sible, aim to get one such that the fictitious fluctuations 
mav be readily recognized both in direction and amount. 
Depending on the character of the stream and the sta- 
tion it might be highly desirable that a recording gage 
he established so as to show all the fluctuations. 
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A New Design for Water-Works Intake Cribs 


By W. Dp. 


SY NOPSITS—The 
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waler-supp y tulahes at cities faking 


fare “i/ 


Ay ice and floating impurities, fhe handling of which 


S lo Lhe Thre 


wali Lhe feature ys of the le sidit Of the pre Nf nt 


yo from thie Lakes are troubled more or 


cost of Operallorm. article queen were- 
/ : 


oul aes” 
. °7 , rey : ° oe aaa 
lake cribs, and lhie difficulties encountered the pei diaratan- 


. oo , , } . ; : J 
wd a uniform supyvly of qood water from them. li ae- 
] ‘ ] . re og . Lined tl / 
SCrHnoes dlso ad neu design of Crio, COmotner With Suo- 


intake Ss. brie Hi has heen proposed for use th Col 


with the two 


7 
wnierde al 


nection new witter intakes for the city of 


C five ado, 


2 
ae 


A number of towns and cities on the Great Lakes are 


using these reservoirs as the source of their 


Hnense 


water supply. The method employed to obtain this water 
is to run pipes or tunnels out to deep water and admit 
the water through ports in cribs or sunken intakes, but 
many difficulties are encountered in the operation of such 
cribs. The purpose of this article is to outline the con- 
struction of intakes of this kind and to deseribe a new 
design of crib which it is thought will eliminate the pres- 


The 


tion and operation, and to secure an abundant supply of 


ent difliculties. aim is to reduce the cost of construc- 


pure water. The largest and most important cities that 
take their water-supply in this way are Chicago, Cleveland, 
Of these 


cities Chicago has spent by far the greatest amount of 


Bulfalo, Toronto, Milwaukee, Gary and Erie. 


money along this line, and has built six of the eight 
Cleveland and Buffalo have the 
characteristics of all these are shown in the 


cribs how nN use. 
The 


accompanying table.F 


large 
others. 
The other cities 


take 


mentioned 


their supply from submerged intakes or modified 


solne 


form of these. 


Present Design or LAkE INTAKE CRIBS 


The erib is practically a hollow cylindrical or poly- 
| firm foundation in the bed of 
Horizontal 
the central 
ertical 
» shaft 
city. 


structure subk to a 


lake and rising above the water surface. 


in the walls admit 
. 7 
1) the 


rr forming an extension of 


Water to space or 


center of Intake 


pipe or 
i 


which is a \ 
| 


from the tun- 
Ih) the 


l¢ 


Which carries the water to the sides of 


pipe are Intake or controlling gates, but in one case 


top of this pipe is 


| 
water level. The 


Fig. 1, 


below typical 
uction IS shown 1h) which represents the 


Carter Hl. Tarrison erib. 


The eight large cribs vary in capacity (based. on 


‘age Velocity of flow in the supply tunnels of 


DEAD to SOO,000,000 oval, 


from ner 
‘he smallest is the Lake View erib. and the lare 
“ds¥, (1911). both at C1] 


erib 


Dunne 


n the 
News,” 


the information 


2 eS 
Southwest 
hi 190! 


Tunne ‘ri ‘ Cleveland, 


and Crib : Buffalo, N. Y.’’: Feb. 


BARBER* 


cugo, These eribs are placed 6500 to 22 OOO Ft. 


~ ws 


from 
shore, in water 26 to 50 ft. deep, 
ix4 to 


below the surface. 


The ports are rectangu- 
Gx ft. 

Anchor ice forms at certain 
periods in the crib ports, and in the gates around the 
intake shaft, at the center of the erib. 


lar, ranging from 
to 2D. Tt; 


In size, and placed 6 


At certain per- 
lods also fish are quite troublesome and screens have been 
Placed over the shaft gates to exclude fish and dirt. 

At Chicago, long, hard storms from the east and north- 
east disturb the water along the shore and the muddy 
water is carried by the undertow to points bevond the 
cribs, thus placing them within the zone of muddy water, 


“., Vntake Cylinder (This crib has , 
: two intake cylinders) 
Intake Gates (3) 


Half Elevation 


Exo News 


Rig. 1. Typrcan ExampeLte or Warer-Works INTAKE 
Crip; rue Carrer TH. Harrison Crip ar Ciricaco 
(This crib has two intake cylinders.) 
causing at such periods the whole water-supply of the 
Other 


sources of pollution are from sewage and the dumping 


city to become more or less objectionable for use. 


of refuse from scows in the path of currents that carry 
these impurities by the cribs so that they may be drawn 
Into the ports. 

The general shape of the present cribs is either circu- 
lar or polygonal in plan. They are usually built of tim- 
ber cribbing for 15 to 30 ft. from the bottom, and ex- 
tended to the crib floor (some 13 ft. above the lake sur- 
face) by timber walls with the 
intervening space filled with stone or concrete. The Buf- 
built of shells from the bottom up. 
In size, they vary from about 65 to 114 ft. outside diam- 
eter, while the diameter of the interior (or the intake 
from 30 to TO ft. The wall of the erib is 
thick, and in the best cribs is composed of 


means of steel shells or 


crib is stee] 


Falo 


Varies 
18 to 30 ft. 


well ) 


concrete filling between the inner and outer steel shells. 
Drrecers or Present Crip Destan 


The defective features of cribs of the present type may 
be listed as follows: 
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2. (1) The only means of controlling the water flow 
: aa ee oo ame is by the gates on the intake pipe or shaft at the center 
BS = Sf get iaw. = I~ m4) 
Z B © CSR eee: | of the well. 
= =a” RcS i (2) ‘The form of the crib ports permits the bulk of 
~ the water to be drawn directly from the surface of the ; 
lake, the draft being in the form of an inverted cone. 
(3) Ice, dirt, fish, ete.. may be drawn through the 
ae crib ports into the intake wall. 
a .. 6. So os (4) The crib is an obstruction to floating ice, and 
—_ > o ‘—— &. =o : : . ; aoe 
2 ao :#86 otf: = during storms the ice is piled up on the windward side 
2 $f 3a" Ce i Sts 
= ist 4 a from 10 to 25 ft. above the surface and down to the bot- 
tom of the lake. This causes more or less obstruction 
to water entering the ports on the windward side. Fig. 2 
. shows an ice jam at the Two-Mile erib. | 
So 22s 9% (5) All screens and other devices for keeping impuri- 
| = SS. ; ; ; 
| 3 4 a ties from entering the supply tunnels are located im the 
ae ug a 2e2 9 well, just outside the gates of the intake shaft. There is 
—s rt oa hee BO Lid mS alae . 
a of § « BAN +H : no means of shutting off the flow of water into the well 
Yo x5 SSS 0 FS Hf SR ae ; ; : . 
oa a 838 3 while cleaning the screens, and loose material removed 
Si aa from them usually falls back into the well. t 
- (6) The intake well and well room in the center of 
. a . a ; ; P ; ; 
, the crib, from 60 to 90 ft. in diameter, with galleries, 
-< . - So 4 ee = » 4 4 : 7 bs 
a = f: a 2 & platforms, etc., is unnecessarily large. It greatly in- i 
a4 o on S£ bec 3 7) 3 Zu . a ‘ : =a ' 
n | 2 it yo a 8 § 7 nee creases the cost of construction and operation, while add- | 
— 5 eo pe FA oO pe = 2 ~ <<} we ae : . , aed id Zs : Pi 
Z| ="q *< SS 6 Be me ing nothing to the eflicieney of the crib. i} 
< : = oO : Ht 
& | $$ $$$, 
4 | 
5 |g ee 3 42 <2 bi 
~ x. oe - _ T. ses © —- / 
3) : a = # w = ee ata 
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2 * d32 272% 
oe IDN H 
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= r : Pe Fig, 2. AN Ice Jam ar tHe Two-Mite INTAKE CRIB; 
S Sx se to <5 CHICAGO 
B | Ese S =o So 
ny mt ~ a ~ 2 ° . . . 
3& - (7) Owing to the defects in design, the operating 


: force may Vary from the normal force of one crib keeper is 


















oe = 2A and two assistants to some 25 to 30 men in winter, includ- " 
ae. 2 z ieee ing enginemen and other mechanics. ti: 
ee . ‘ 
on > a ay he Kenatrion of Wave Action ‘tro Purrry or WATER 
x - Quality of the water bemg the first aim, the crib must 
7 2 he located In a pure-water zone and the supply taken 
% 2 from a depth where storm and = surface conditions do 
4 = not disturb the water drawn into the ports. The wave 
= 3 motion extends very little below a depth equal to the 
2 - 3 5% height of the wave, and this wave motion is mainly ver- 
- i = 2 tical. A wave moving toward the shore over water that 
a z £5 = is gradually getting shallow, when the depth equals the 
: Sn pas 5 height of the wave, alters its shape, becomes more abrupt, 
: ~ z 3 .ZSZestE % and changes from an undulation to a wave of translation, 
5 $ : = Fee EE 2 $ thus causing the surface water to approach the shore. 
a £3 : 222 25: eS There is a resultant undertow or lower current back to 
= ES a3 5 4 £ a8 ~ : > deep water. The deeper the water the slower and more 
ye 82 = § & s § 5 2 diffused becomes the current of the undertow. This 
2 a _ s £2 gge SB ce . undertow extends beyond the wave of translation. This 
5S be S z = Z es is caused by the rise in the surface due to the wind. 





From borings and soundings taken in Lake Michiean. 
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it is found that the sand covering the Iake bottom ex- 
tends to where the water is 22 to 24 ft. deep. This indi- 
cates that beyond this limit the undertow is too slow to 
carry heavy particles. 


to 30 


From this point to a depth of 10 
ft. simply a muddy condition of the water may 


prevail, It is safe to assume that the effect of wave action 


ceases at a depth of 25 to 30 ft.,.and the undertow or 
current at a depth of 40 to 15 ft. By 
placing the intake crib at this Jatter depth. with ports 10 
or 15: ft. 


lower outward 


from the bottom and spread out so as to draw 
water from oa large area, a supply of pure water would be 
practically assured. 


ANcHOR Tor ar PN?TAKES 

When the temperature of the water is at freezing point 
and the atmosphere is below freezing, the conditions are 
under 
these conditions ice is not formed readily 1 large bodies 


favorable for the formation of anehor ice. Even 
of water, where the surface is disturbed or kept in con- 
stant motion, unless the water first Comes in contact with 
some substance whose temperature may readily be reduced 
toa point below freezing. When initial ice crystals have 
been formed under this condition, however, the ice forma- 
tion becomes more or less rapid, depending upon. the 
relative temperatures of the air and water. Where this 
water Is In motion it will flow for long distances without 
any appreciable Joss in its latent heat. The 


of ice dithcult of formation as the 


formation 


also becomes more 
depth becomes greater. 

If this cold 
or other substances that 


ture below 32°, 


Water comes in contact with tron, stone, 


may be reduced to a tempera- 
and the substance will permit of the ad- 
to it, the troublesome anchor ice immedi- 
ately begins to form. ‘The velocity of the water will affect 
the rapidity of this ice formation, although the crib keep- 
ers say it has very little effect. 


herence of Ice 


A slow velocity where 
the water is flowing downward and the pressure increas- 
ing rapidly has a great tendency to result in forming 
anchor ice under the contact conditions noted. 

Anchor ice will form in ports or intakes at times quite 
rapidly, even though the metal or substance to which 
this ice adheres is at great distances below the surface. 
This is evidenced at all deep ports and sunken intakes 
subjected to extremes of heat and cold. In a submerged 
orifice, When the water completely surrounds and covers 
the opening, the tendency is to draw the bulk of the 
water directly from the surface. This explaims, ina 
measure, Why anchor ice forms more rapidly as the ve- 
locity Increases In the ports of existing ¢ribs. The sur- 
face water or blanket covering to the deep water is being 
used as a supply, instead of the deep water of a denser 
Volume. A simple experiment illustrating this is to 
watch the emptving ofa wash basin or bath tub through 
a hole in the bottom. The circular motion, the column 
of air, and the suction directly over the opening, are 
quite evident. 

The ice forms most rapidly and is most troublesome 
at about 1 to 6 a.m., when the temperature of the air 
is at its lowest point, but it may form quite rapidly during 
a cloudy day when the air is colder than the water. A 
blanket of ice on the surface of the water is a full pro- 
tection against anchor ice. At one time, tugs were kept 
at work at the Chicago cribs to keep ice from forming in 
the ports, but this practice has been abandoned and better 
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results are now obtained by allowing the surface ice to 
remain undisturbed, 

ln the cold weather of February and March the theory 
that the velocity of water in ports and the depth of 
port below the surface were the main checks to the forma- 
tion of anchor ice, was given a rude shock, when at the 
Chicago crib having the largest and deepest ports (the 
Kdward FL Dunne crib), these ports and the gates to the 
Intake shafts were clogged to such an extent that the 
Water in the crib well was lowered from 2 to 3 ft. when 
the pumps were drawing only 53,000,000 gal, per 24 hr. 
Had the pumping stations required the full capacity of 
300,000,000 gal. it might have been practically impos- 
sible to keep the ports and even the intake shafts clear 
Taking this 53,000,000 gai. per 24 hr. and a 
zone extending 


of ce, 
25 ft. beyond the ports as the source of 
supply, the water in this zone would be completely 
changed 22 times in 24 hr. in the 32 ft. of water at this 
place, or about 125 times if pumping full capacity. The 
temperature of the surface water thus drawn into the 
ports would give results practically the same as though 


the ports were near the surface. These conditions indi- 


cate that inlets should be not only deeply submerged, 


but also spread out over a large area of Jake bottem, 
with special checks to prevent drawing in surface water. 


New INTAKE Crips ann TUNNELS AT CHICAGO 


The city of Chicago is preparing to build two new in- 
take cribs about three miles from shore, one opposite 
doth St. and the other opposite Wilson Ave., in water 
38 ft. and 34 ft. deep. The intake tunnels will have a 
flow capacity of 100,000,000 and 300,000,000 gal., respec- 
tively, the former having a cross-sectional area equivalent 
to a diameter of 16.2 ft., with a shaft of the same diam- 
eter rising to the intake well of the crib. The velocity 
of flow in the tunnel to give this capacity is 3 ft. per sec. 

At the 35th St. crib, we have 38 ft. of water in the 
lake with a medium hard clay bottom from 40 to 60 ft. 
below. The site is in water deep enough to place the 
intakes below the effect of wave action, but it is well 
within the zone of the undertow or muddy water during 
certain portions of the vear. This cnb will be some 
16,000 ft. from shore, but it would have to be located 
from 8 to 10 miles out to secure the depth of 60 ft. neces- 
sary to eliminate this periodical condition, and the tur- 
bidity of the water may have no influence upon its qual- 
ity. The size of a supply tunnel to furnish 400,000,000 
gal. in 24 hr. at a velocity of 3 ft. per sec. will be equiv- 
alent to a eircular tunnel of 16.2 ft. diameter. This 
tunnel will have to carry 53,330,000 cu.ft. of water per 
24 hr. In water 38 ft. deep this will make a block of 
water 1340 ft. in diameter (deducting the 100 ft. crib 
diameter). 

Considering that in the present design of erib and 
port no provision is made for keeping surface water from 
entering the well of crib (all water being drawn from the 
outside crib wall on a radius of from 50 to 57 ft.). it 
is easy to see why anchor ice will at certain times be a 
source of great apnoyance, even though the velocity is 
only a foot or less per second in the total area ef each 
port. 
now constructed were considered to draw into ports from 
a reservoir extending 25 ft. bevond the port entrance, the 
water would have to be removed some 20 to 30 times per 
24 hr. even though the flow was uniform from the sur- 


If the body of water required to supply a crib as 
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As the surface water 


the rapidity of change 


face to the bottom of the lake. 
furnishes the bulk of the supply, 
is very much greater. 


OPERATING CONDITIONS AT THE CHICAGO INTAKE CRIBS 


The general particulars of the intake cribs are given 


in the accompanying table. The regular force for each 





1911) in 
table, 
meals, 
repairs. 
Water 


(for given 
the 


aries, 


of the Chicago cribs consists of a keeper at $1200 and the crib, where it enters th ports and clogs the screens 
two assistant keepers ous i P 
at $1000 eae S , ae 2 GPs. ASSAGE iron, over 
it 4 ] Cal h. A the 5 dG > 6q/ ry tr Ul! UD iT ! £t 
os f creen and Cate Gal le. fo Well 12 Well Shaf 
Osth St. and Dunne inte / 
¢ Beige 
cribs are connected, Ws 
however, one force Op- tah Damtaiil : 
i ‘© i 
erates both of these. SE : 
In winter, there are WELL 
also from two to a (Tunnel ial Stars) NX 
A) MII; Jion 
dozen Jaborers to as- fa 400 ond 700’ 400 Million galions capacity \: 
. : : bicep ’ 4 
sist in clearing the yale Siena Broken 45 
. : 100. U T : i 
et these are paid ' ft Int the Stone - 
eee vr ' 
$2.50 per day and SO ade i 
board (estimated at ee Ree, ort 5S Sey ; 
s 1 each a The Tw 0- WZ wos, = Fa Intake Sha? FEBS LEILA IIRL IZ, 
, ‘ ff \ nae Ay. fo. ’ 
Mile crib- has three 4 i 9 Gate AL 16! >be H 
enginemen in winter, . me 
but the enginemen at ‘ Se iP 
the Lake View crib . a —— “No, 
have been dispensed j Ks 
with by using a low- A Steel \ % ly 
pressure steam system ee Pe Shell...  % 
: . {~~ A Bue 
(10 1b.) which requires is i 
. o 14 
one-third less coal. sad { \ A, 
The cost of operation pra ; Le ls 
} 
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includes sal- 
supplies 
The ice 
conditions 


and 
and 
at 

follows: 


these cribs are as 
View Crib: 
Anchor forms In 
the ports of the crib 
and in ports of the in- 


ta ke-shaft cylinder. 


Lake 


ice 


When the current 1s 

slow, the ice does not 

form. The water 1s £4 

pure, but is roiled Fic. 3. Proposep DrsiGN or Crip FoR THE NEW Warer-Works INTAKES AT CILiC AGO 

storms. (W. D. Barber, Assistant Engineer, Department of Public Works, Chicago: designer.) 
Harrison Crib: An- 

chor ice forms in the intake-shaft cylinders, but not in During some storms the screens have to be cleaned about 

the crib ports. During long-continued storms the water every half hour. This material includes paper, straw, 

becomes roiled. There is no floating matter, as the pre- horse manure, ete. 

vVailing winds carry it away. 6Sth St. Crib: Anchor ice forms here when it does 
Two-Mile Crib: The anchor ice has already formed — not at the adjacent Dunne crib, owing to the extra veloc- 

at this crib in great quantities, and has required at times ity of water in the ports of the former. The water is 

30 or 35 men to keep the ports and intake gates free. reiled during long storms. 

A compressed-air system has been installed for blowing Dunne Crib: Anchor ice causes trouble here at times. 

out the ice, and this has reduced the extra force. The The water conditions are the same as at the 68th St. 

air tank is 2x10 ft.. carrying 60-Ib. pressure, and a 4-in. — crib. 

pipe with 11 y-in. nozzle is thrust down into the center a ee oe 

of the port. The ice dislodged flows into the well and 

removed with wire dippers. The shaft intake ports and The drawing in Fig. 5 shows a new type of crib which 


are then cleared in the These have to 


be watched continuously. 


gates same Way, 


RING 





ao 


a 


12s] 





Four-Mile Crib: This is further from shore and in 
deeper water than any of the other cribs. Anchor ice 
forms at times at the gates of the intake-shaft cylinder, 
due to increased velocity. The water gets roiled during 
long storms. A hill passed by Congress permits the i 
dumping of scows some four miles west of the crib, and 
the wind brings the floating and semi-floating refuse to 





































vel! SCREEN 
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has been designed to overcome the 
tions to the 


difficulties and objee- 





ordinary and which represents the pre- 


tvpe, 


























































































































































































































































































































































1282 ENGINEERING 
a : - ] “ r . > sed three- - oe t o~yl 
liminary design for the proposed three-mile Crip Ol ooth 
St. Vhis crib would be 100 ft. in diameter, with a to-ft. 
well, and a 12-ft. shaft from the top of the well to the 
crib floor, While the intake shaft Opening mto the bot- 


} 
i 
r 


tom of the well would be 16.2 ft. in diameter. ‘he ports 


1 
t 


and the opening into the intake shaft have been designe: 


to vive a smooth and even tlow of water to the tunnel, 


with a Minimum of obstruction or interference to flow. 
Its distinctive features are the following: (1) The 


radial intake with submerged intakes 400 
to TOO ft. 
supply and thus reduce the suction effect ; and also draw 
The 
shape of the intake well, and the covering in of the well 
the crib 


well 


Use ot pipes 


from the crib, so as to increase the area ol 


all the water from near the bottom of the lake. (2) 


reduce the amount of waste 
(:)) The direct 


with the intake shaft, thus eliminating the usual intake 


SO as LO space Wn 


surface. communication of the 
which forms an extension of the shaft rising into the 
fitted with gates. (1) 
and screens in the intake ports, and the use of a shaft 


well and The provision of gates 


to allow of raising the gates and screens above the sur- 


face for cleaning or repair, and to avetd having such 
work done in the well. 

that the Harrison crib (of the 
old type), with a diameter of 11% 


152,000,000 gal. daily, with a velocity of 3 ft. 


It is of interest to note 
bts provides a tlow ca- 
pacity ol] 
The proposed crib, 100 ft. diameter, would pro 
vide a capacity of 400,000,000 gal., and the velocity 


] 


in the intake ports would be only 1 ft. per see., so that 


per BEC. 


several ports could be closed (for repair, etc.) without re- 
ducing the capacity of the intake. 

The pullts regarded as desirable ino the designing of 
an intake crib are as follows: 

(1) To locate the crib in 
where the supply may be 
influence of 
undertow caused by 


water 50 to 60 ft. 


drawn 


deep, 


from sunken intakes 
surface disturbances and 


The 


protected against direct entrance of water 


placed below the 
{he effects of storm conditions. 
Intakes to be 
from the surface. 

(2) To design the ports with shafts for gates, screens 
and devices for cleaning and other work necessary, and 
to have these parts outside of the well area. 


(33) To so design the intake shaft, well, and port en- 


trances as to eliminate sudden changes in velocity and di- 
rection of flow, contractions, ete., that 
affect the flow into the 


tunnel, 


ceross-currents, 


mas regular and uniform 
Intake 


(4) With the changed desien of the well, port con- 
struction and cleaning conditions, the superstructure may 


be changed to greatly reduce cost of construction and 
Operation 

(2) To spread the intake area so that the water 
within this area will be changed very slowly, say once 


(6) To place the submerged intakes 400 to 
from crib and pipe the water to the 


would be 


port entrances. 
beyond the limits of ice jams caused by the 
erib as an obstruction to floating Ice, 

It is proposed to form this crib of steel shells 100 ft. 
and 50 ft. in diameter. with the annular space between 
into 14 water-tight 
The steel bottom would he placed above 
which would form a eutting edge to be 
This 
An intake port 


them divided by radial partitions 
compartments. 


the lower edges, 


pressed 5 to 8 ft. into the clay bottom of the lake. 


steel structure would be built on shore. 
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On the outside of the 
outer shell are flanges for fastening the ports to pipes 
that lead to sunken intakes placed 400 to 700 ft. from 
the erib. 


is provided in each compartment. 


On the inner shell of each compartment are 
stecl frames and fittings for sluice gate for each port, 
with guides, ete., for gates and screens. These parts may 
all be built before the steel crib is towed out to its loen- 
Lion. 

When the crib is in position, the water-tight compart- 
ments will be permitted to fill with water in an even 
uniform manner so that the crib will settle gently into 
place. A Hanged pipe plerces the bottom of each com- 
partment so that when the cutting edge rests firmly on 
the clay bottom the water may be pumped from under the 
compartment, thus forcing the cutting edges into the 
clay and drawing the whole structure into its 
tion. The tops of the steel shells will then 
feet above the lake surface. 


tinal posi- 
be a to 4 


When this preliminary work has been done the water- 
tight compartments will be pumped out (one at a time). 
The ports, gates, screens, gate-shaft and other parts may 
then be built in place. Instead of filling the whole com- 
with concrete, it would be more 
economical and just as serviceable to place about 4 ft. 
of concrete next each shell and around ports and gate 


partment or pocket 


shaft, and then fill the intervening space with broken 
stone, clay and sand (thoroughly puddled and tamped) 
up to the floor of the 15.6 ft. 
level, 


crib some above lake 

When the pockets have been finished up to the floor of 
the screen and gate gallery, the space inside the inner 
steel shell may he pumped out, and the connection made 
to the intake shaft. This would be fitted above with fish- 
screen and sluice-gate gallery. Adjacent to the cleaning 
gallery would be an incinerating plant to dispose of ma- 
terial from the screens, as well as the garbage and refuse 
on the crib. 

When the crib has been finished ready for the super- 
structure, the blank flanges may be removed from the 
thimbles at the intake ports and flanged couplings fitted 
for the intake pipes. It will be noticed that each port 
through the wall of the erib connects with two 63-in. 
pipes, thus doubling the number of sunken intakes as 
compared with port entrances. The number of these 
pipes and intakes might again be doubled, thus making 
the intake area more uniformly distributed in drawing 
its water supply to the crib. 

This would permit the deep water in the lake within 
the area of the intakes to adjust itself slowly to this 
water and disturb the little and as 
slowly as Extensive experiments would be 
needed to determine to just what extent this subdividing 
could be carried on to advantage as to cost and the elim- 
ination of The intake 
pipes beyond the outer wall ef the crib are to be laid ina 
Around the 
50 to %5 ft. would be placed suf- 
ficient broken stone to protect these intake pipes from 


loss of surface as 


possible. 


lifficulties caused by anchor ice. 


trench excavated in the bottom of the lake. 
erib for a distanee of 


ice jams and other disturbances, the pipes entering the 
erib being entirely covered with this broken stone. 

The outer end of each intake pipe would be turned 
up vertical and fitted with a steel hood to protee: the 
inflow, as shown. fastening the heod to the 
pipe would he of polished brass or some metal to which 
The lower side 


The hars 


ice will not adhere. of the hood would 
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be lined with zine or brass for the same reason. ‘The 
hood is to be 22 ft. diameter and this distributes the 
area of inflow of each of the 28 intakes to a large area 
of lake bottom. Around each of the intakes concrete Is 
to be deposited (by means of a tremie or chute) to a 
thickness of about 6 in. for a radius of 30 ft. The lower 
edge of hood would be about 30 in. above the cencrete. 

Heavy materials dropped from the surface would 
simply fall on the hood and roll away to one side. Lighter 
materials stand very slight chance of being carried under 
the hood by the inflow current. To prevent the formation 
of anchor ice in the hood and intake (in the event of 
such disturbance as to cause water to be drawn from 
near the surface), there would be a 2-in. pipe led along 
the intaake pipe for gravity flow from a hot-water tank on 
the crib to the hood. For any intake thus choked, the 
intake gate would be closed and hot water allowed to 
flow to the hood. 

Buoys would be placed around the crib to warn vessels 
from anchoring within the area occupied by the intakes. 
In regard to the submerged intakes, it may be noted that 
practically all such intakes now in use have no protection 
or means of preventing the surface water from flowing 
directly into the intake. And all sunken intakes as now 
built are troubled at times with the formation of anchor 
ce, 

The intake well being partly covered by the floor of 
the crib, the well room in the superstructure would be only 
about 20 or 24 ft. square, leaving only sufficient space 
to operate a hoist or crane for use in making repairs on 
the well, shaft or tunnel. This would extend up through 
the two-story superstructure, and above it would be the 
light tower. With this design, the building necessary for 
housing the operating force, well room, store roomis, ete., 
would Occupy only half the space Now usually devoted to 
this purpose, and half the surface area of the crib might 
be utilized as a garden for the use and pleasure of those 
living on the crib. 

The elimination of trouble from anchor ice at the erib 
means that one crib keeper and his two assistants could 
handle the work throughout the vear, instead of having 
to hire a much larger force during the winter. The staff 
is needed to place lights and meet other government re- 
quirements, and also attend to the cleaning of screens and 
other work. The cost of this 400,000,000 gal. intake erib 
would be practically the same as that of the Edward F. 
Dunne crib (300,000,000 gal.) , as the submerged intakes 
and outside piping would about balance the ditterence in 
cost of the crib proper. 

The author has been in the employ of the city for 
some 17 years and has had charge of the construction of 
several of the intake tunnels. He realizes that little 
investigation has been made along the line eliminating 
the numerous defects and difficulties encountered at the 
present cribs, but has sought to devise a new and better 
structure for the purpose. 


3 

Through Train Serviee between New York City and points 
in eastern New Hampshire and Maine and the North Station 
in Boston will be inaugurated on June 23, through the com- 
pletion of the new Hampden R.R., extending from Springfield, 
Mass., to Bondsville, 16 miles Through trains over the New 
Haven system will connect with the Boston & Maine system 
at Bondsville, so that passengers from New York City and 
farther South can travel to Maine and New Hampshire sum- 
mer-resort points without change of cars. The distance from 
New York to the North Station in Boston by this route will 
be 234 miles, as compared with 232 miles by the Shore line. 
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Bending Tests of Two I-Beams Were made recently by the 
Iron City Testing Laboratory, Pittsburgh, for Hindman- 
Henderson Co., of the same city. A uniform-load testing 


machine was used, having seven hydraulie plungers applying 
equal loads at the eighth-points. The I-beam section was 
somewhat unusual, being 20 in. deep and weighing 59 Ib. per 
lin.ft. (nominally.) Detlections were measured at all stages 
of loading, and autographiec curves of deflection taken. These 
show complete straightness up to an extreme-fiber stress of 
31,000 Ib. At 49,000 to 51,000 Ib., the two beams (which had 
deflected laterally throughout the tests) failed, by jumping 


out of the machine sideways. The curves (see cut) in- 
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AvuroGrarHic Loap-DrEFLecTion Curves For Two 
20-IN. BerHLEHEM I-Brams, SHowina Hicu 
FLEXURAL Exastic Limir 


dicate, however, that this failure point was close to the nor- 
mal ultimate. The deflections of the two beams differed 
slightly, which result is attributed to differences in manu- 
facture. Moduli of elasticity of 28,000,000 and 25,000,000. for 
the two beams respectively, are reported. The following 
table of weights and properties of the section, and their @e- 
partures from nominal values, may be of interest: 


Mean 
Nominal Beam 1 Beam 2. Departure 
Depth, in.... 20 19.54 19.64 2°) low 
Weight, lb. per ft 59 54.3 54.3 8°) low 
Flange width, in... ; 8.0 8.1 8.1 1“ high 
Web thickness, in 0.375 0.389 0.389 3° high 
Area, Sq in 17.36 15.79 15.91 9° low 
Moment of Inertia, in.* 1172.2 1023 1011 13°% low 


The tests show that I-beams may have perfectly elastie 
and normal character practically up to the tensile elastic- 
limit value of the metal, in spite of the existence of irreg- 
ularities, internal stresses, ete., evidenced by irregular or in- 
consistent deflections. The test thus tends to set at rest some 
of the doubts raised by the tests of Prof. E. Marbure (“Engi- 
neering News,” Aug. 12, 1909, p. 168) when very low values 
of elastic limit were found in bending tests of I-beams. How- 
ever, published tests of I-beams are too few in number to al- 
low of very positive conclusions. 


A Temporary Rolling Drawbridge of the retractile type, 
moving in a horizontal line across the river, is to be built 
over the Chicago River at Madison St. to accommodate foot 
traffic during the removal of the present swing bridge and 
the construction of the new bascule bridge A pile trestle 
south of the present bridge will extend from the west bank 
to the line of the old center pier, and the rolling draw will 
form the east connection, providing a 70-ft. opening for navi- 
gation. 

The construction will be very similar to that of the Mil- 
waukee River drawbridge described in our issue of Jan. 390 
1913. The drawspan will have steel trusses 70 ft. long, with 
a walk 11 ft. wide between them, and one end of the span 
will be mounted on a pair of car trucks traveling on two 
standard-gage tracks on a trestle parallel with the present 
east approach to the bridge. The city owns a large yara 
south of the approach which is used to store material for the 
Bridge Department, and this vard provides a convenient si 


for the trestle carrying the tracks on which the draw will 


run. The span will be balanced by a counterweight on the 
short arm, behind the trucks. The operating mechanism will 
consist of a hoisting engine and cable connected to the trueks 


and it is expected that the bridge can be Ope rated in about 


one minute 


The plans for this temporary drawbridge have been pre- 
pared unde: the direction of Alonzo J Hammond Engineer 
of Bridges and Harbor The removal of the present brids 


has been ordered by the War Department in furtherance of 
its policy for the improvement of the Chicago River channel 
by taking out all center piers and similar obstructions 
os 

Instruction in Methods for the Prevention of Accidents 
must be given by the teachers of the public schools of New 
Jersey, 30 minutes during each month hereafter, 
to a bill passed by the legislature of 1913 


according 
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Bank Strengthening on the New 
York Barge Canal 


Rather extensive work in driving sheet-piling in canal 


begun on the western division of 


New York State Barge Canal. 


embankment has been 


Line 


Contracr 112—A contract covering the driving of 
about 145,000 jin. ft. of steel sheet-piling (12 in. wide) 
Was let recently to John Young, of Syracuse, N. ¥ 


which applies to the original canal contracts 60° (near 
Spencerport) and 66 (between Gasport and Lockport). 
he 


along some o1O0 Tt. 


sheeting will be driven in a single line, extending 
that is higher than 
as to be thought to call 
Piles 16 
The Chesley Construction 
Bullalo, is doing the work under subcontract. 


of canal bank 
ordinary or is of such characte) 
hor precaution avast seepage and Washout. 


to 24 


( 


ft. lone will be driven. 


4) 
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contract 112. Here the new barge canal occupies the 
same alignment as the Erie Canal. On contract 61 the 
widening (from Erie width to Barge Canal width) was 
tnainly on the side shown, while on contract 112 and 
contract 63 the widening was done on the opposite side 
and the sheeting therefore is driven mainly in old bank. 
In two of the contracts (61 and 112) the bank is being 
huilt somewhat higher than the old bank, as the water- 
level of the canal will be raised about 21% ft. to secure 
the increased canal depth; on contract 63 the water-level 
remains about the same and the canal is dredged for the 
extra depth. 

The intention throughout is to carry the sheeting to 
or below the canal bottom, and into the original ground 
surface or the embankment of the old canal. 

Fig, shows the conditions existing on contract 
just east of Palmyra. 


9) a.” 
~ oe 


Here the Barge Canal departs 


LLPERATION Conrracts—A similar piece of work from the Erie Canal and occupies the straightened align- 
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, E1.447.0 R = 
; p. ag aN S 
Werter El SIRO Spoil , 7 .< 69,5" > ) 
SWF Low Water £1430.0 8 ee SELAI4O __.£1433.0 
a8 OS hx % r a tAH”% ee oe 
rs oy TRS “x< r z - Sete GL Surtace , 4 Spor! “a> 
*< Qs Future uf Canal Bottom EL4IB.O SSS FSET, 
f & Cort 6/ Stee! Sheet Piling Widening 1 , eg p } YWoodert 
$ Lo oe : £0’ Jong or of lengths i , ; Sheet Filing 
gH- Ss ‘ to be determined by < --95 © - ><-- 37.5 ---><-- 375 --> (added by 
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Rre. 1. Skeren Seernon or New Yorn Barge CANAL 
ORIGINAL 
Fie. 2. Typicat SECTION on GontraActT 77, 


Pig 3: 


(lrondequoit, 





an existing contract (contract 
A. Gillespie Co., at 
Palmyra, where about 6000 ft. of canal bank are to be 
strengthened by a line of 6-In. wooden sheeting 18 ft. 


done as alteration of 


an 


sé) Us heme constructed by the = 


long. A similar alteration is being carried out by H. S. 


Kerbaugh Inc., on contract 63, involving the reinforce- 
ment of 7600 lin.ft. of bank between Fairport and Bush- 
nel?’s Basin by steel sheeting 16 to 24 ff. long. 
larly about 5000 ft. of bank on contract 61 at Brock- 
port (contractors, Cleveland & Sons) are to be reinforced 
with steel sheeting 1S ta? 20 Tt: long. 


Sim- 


The work here is 
heing done on subcontract by the Tlorton Construction 
(o., of Bulfalo. . 

The total of the sheet-pile reinforcing on the Barge 
Canal work nearly 24,000 lin.ft. of canal bank 
and involves a cost in the neighborhood of $400,000. 

The sketch (Fig. 1) herewith illustrates the general 
arrangement of the steel sheeting. It applies to the con- 
ditions as found on contract 61 at Brockport. on con- 
tract 63 near Bushnell’s Basin, and on the special piling 
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WoopEN SuHeet-Pitinc Now Bring DRIVEN 


CONCRETE TROUGHIL SECTIONS, AND EMBANKMENT WIDENING 
Holley, 


and Culvert 29) 








ment of the old channel of Canargua Creek, crossing and 
There was not enough mater- 
ial in the original excavation to complete the north bank 
to the full intended cross-section, and this had the result 
that during the March, 1913, flood the partially com- 
pleted bank was washed out at one of the places where 
the canal alignment crosses the ereek channel, the fill 
2. The 
wooden piling is being driven to give additional security 
against another scouring-out of the bank. The banks 
will, however, be filled out to full section later when ad- 
ditional spoil is available. The channel in this section 
ix now open for use as part of the Erie Canal, connecting 
with the old Erie at Macedon on the west and at East 
Newark on the east. 

VerRTICAL Sipe-Watts Instreap or Pavep Sropres—At 
a section in high embankment at a creek crossing (cul- 
vert 29 at Bushnell’s Basin) the canal prism was origi- 
nally planned to be secured against seepage of water by 
revetting the side slopes and the floor with concrete. 


recrossing at many points. 


here being, of course, higher than shown in Fig. 
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Since then, however, experience has been had with con- 
crete trough construction having vertical side-walls, and 
the section at culvert 29 has been changed to one with 
concrete trough. 

STRENGTHENING OF EMBANKMENTS—Neveral high em- 
bankments at culvert crossings are being strengthened by 
flattening of the side slopes and widening the embank- 
ment on top. This is true at Lrondequoit, at culvert 
29 and at Holley. The sketch Fig. 3 illustrates the 
change. The usual widening is from 14- or 16-ft. top 
width to 22-ft. width and the side slopes are being flat- 
tened from lon 2 to lon 3.) At the two last-mentioned 
points the culverts will be extended to suit the increased 
width of embankment. The three points )ove-men- 
tioned are the locations of the three concrete troughs 
guilt in connection with the barge canal. 

The break the Trondequoit Creek crossing, reported 
in our issue of Sept. 19, 1912, is now being cared for 
by a timber flume, built last September. It will ulti- 
mately be spanned with a concrete aqueduct in place 
of a new culvert with a new embankment. 

SPECIFICATIONS AND Cost OF SHEETING—The bank 
reinforcement by driving steel sheeting ts being done 
under the following special specifications : 


SPECIAL SPECIFICATIONS 


Upon points in which these special specifications conflict 
with the general specifications, the provisions of the special 
specifications shall vrevail, and those of the general specifica- 
tions in conflict therewith shall be void and of no effect 

The work under this contract shall be completed by May 
10, 1913, and all equipment and materials removed from the 
tewpath by May 15, 1913. In case the work is not progressed 
at such a rate as will insure its completion as above specified, 
the state will exercise its rights under clause 11 of the con- 
tract. 

Twelve-Inch Steel Sheet-Piling shall be composed of 
medium steel of a quality acceptable to the engineer and 
shall be subjected to surface inspection. It shall be of some 
stundard type which has been satisfactorily used in other 
works and tne least thickness of metal shall be three-eighths 
of an inch except on tapering edges. The heads of the piles 
when driven shall not project above, or more than 6 in. be- 
low the elevations shown for them on the plans. Piling shall 
be furnished in lengths to fit the locations and shall be of 
such dimensions as will give a distance of not less than 12%, 
in. from center to center of piles, measured along the line of 
the piling. It shall be driven so that the top will be as nearly 
as possible at the elevations shown on the plans. All piles 
which project above this elevation shall be sawed off, 

The contract price per linear foot of pile for 12-in. steel 
sheet-piling shall include the cost of all labor and materials 
necessary to furnish, drive and cut off the piling as herein 
specified or shown on the plans. The cost of all excavation 
and backfilling necessary to place the piling shall be in- 
cluded in the contract price for t2-in. steel sheet-piling. 


The following are the contract prices for the steel 
sheet-pile work : 

Contract 112, steel sheeting 16 to 24 ft. long. 83. per 
hin. ft. of 12-in. prle driven. 

Alteration of Contract 65, steel sheeting 16 to 2t ft. 
long, 90c. per lin.ft. of 12-in. pile driven. 

Alteration of Contract 61, steel sheeting 12 to 20 ft. 
long, 90c. per lin. ft. of 12-in. pile driven. 

The work is under direction of E. J. Govern, Division 
Kngineer, Western Division, Rochester, N.Y. 

The work above deseribed.is progressing and will soon 
be completed. No particular difficulty has been encoun- 
tered, but in driving the long 24-ft. steel sheeting through 
very hard embankments some shattering of the web at 
the top has been experienced, 

The use of sheeting is not new in the Barge Canal 


work. Sheeting in banks has been driven both under 
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original construction contracts and—where the necessity 
for such additional protection developed—under alter 
ations of original contracts. The present work, however, 
Is new in being the reinforcing of old) (Erie) canai 
banks at places where they are practically unaltered in 
the Barge Canal work. The use of steel sheeting is alse 
largely new, as most of the canal sheeting that has beem 
put in was wooden sheeting. 


os 
ve 


A Water-Works Company Which 
Advertises 


Gas and electric-lighting companies make free use ot 
advertisements in the local press to extend their busi 
ness but water companies do comparatively little of this 
kind of advertising. A notable exception is the Terre 


16 THE SATURDAY SPECTATOR April 19, 1948 


“THE PUBLIC BE PLEASED” | 


It 1s our desire to furnish the best possible service to our patrons, and with 
that idea in mind we are keeping 1 in touch with the best thought in Water 
Works design and construction. Wew antto make the Terre Haute plant asnear 
perfect as it can be made. As we learn by study, observation and experience, we 
make improvements to our plant so that we can have better service. Two of our 
officials have been i in the water business over thirty years, and several of our | 
men have been with the company for more than a score of years. 





We have a good plant, and, what is of equal importance, a trained force of 
men that can be relied upon. 


It was said that the water supply i in 10 cities of Indiana was out of service 
during the recent flood. We maintained the usual pressure, but not the usual 
standard of purity. At the end of three days, we were again furnishing the 

high grade of water which has been so satisfactory to our patrons. The results 

will be interesting to some, so we #2 ve the record, since the settling basin pump 
was started, as made by our Bacteriologist. 


Efficiency of Filtering and Purification Process 


Date Pet. of Efficiency. B. Coli 
March 29 99.9 None 
March 30 99.9 None | 
March 31 99.4 None | 
April 1 99% None | 
April 2 99.5 None \ 
April 3 . 99.7 None 
April 4 99.9 None 
April 5 99.1 None 
April 6 98.2 None 
April 7 98.6 None 
April 8 97.2 None 
April 9 97.5 None 


Average 99.0 


Water purification is only one of our hobbies. and we believe our custo- 
mers appreciate what we try to do. As a result of the purifying process, the 
bacteriological tests show the water delivered through the mains during 1912 
averaged 98.4 reduction of bacteria, something a little nearer perfection than we 
poor mortals attain personally. 

We have a feeling, however, that we should make such changes and im- 
provements in our plant that will enable us to not only furnish plenty of water 
during floods, but water of the unusual standard. We will fall ‘short of our 
ideals if we fail in doing so. 





And we want to tell our friends and patrons that we are even now making 
minor improvements and are planning more extensive ones, with the hope of being 
| ina position to avoid a repetition of the recent experience. The flood was un- 
precedented, and we may not have another h ke it in the next 100 years, but we 
want to be prepared for an even greater flood. | 
y the w ay. good water service isa good advertisement fora city. and with 
us good service isa duty and an oblix gation. 


TERRE HAUTE WATER WORKS CO. 











An Examprte oF Water Company ADVERTISING 


Haute Water Works Co., of Terre Haute, Ind. A recent 
example of the advertising done by the company just 
named, and one which has particular interest just now 
in view of the recent floods (see notes from Dow R. 
Gwinn, p. 742 of our issue of Apr. 10, 1913) is repro 
duced herewith. 


+2 
ve 


The Machinery Building at the Panama-Pacifie Interna- 
tional Exposition will have nearly eight acres of floor space 
In addition there will be an auxiliary structure to be known 
as the Gas and Fuels Building Electrical machinery will be 
located in the main building, which will be served by ade- 
quate crane facilities Power will be available in the form 
of alternating and direct current, gas and water in this build- 
ing, while steam and compressed air will be provided in a 
section adjacent to the Gas and Fuels Building 


2 ‘ ini 
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a Tunnel Cave-in by the 
Hydraulic Method 


Mc Lrop* 


Filling 


By Doxaup F. 


[n locating the new 24-in. Potters Falls pipe line of the 
water-Works system of the city of Ithaca, N. Y., it was 


found convenient to avoid a sliding clay deposit on a 


The 


Its cross-section 


steep bank by tunneling behind the deposit. unnel, 
is 170 ft. long. 


(Fig. 2) is nearly oval, and is 6 ft. high by 5 ft. in great- 


shown in plan in Fig. 1, 


width. The lining is of reinforced-concrete 6 In. 


———““— ee 


Fig. 1. PLAN or THE TUNNEL ON THE Por- 
TERS Fats Pipe Line, IrHaca, N. Y.; 
SHOWING LOCATION OF QUICKSAND 
Deposit 


“I .v Pipe or Tunne/ 


* North Head ng 
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300 A400 509’ 6007 


Fig. 3. Secrion or MATERIAL ON LINE oF TUNNEL 
as TINpicatep By Test Bortincs 


t] Prelimi- 
nary borings showed that the material consisted of glacial 


clay, 


The greatest depth of cover is 100 ft. 


ick. 
hardpan, gravel and sand. The lining was designed 
to resist a pressure equivalent to a head of 40° ft. of 
water, but before the tunnel was completed the lining 
Was put to a test not contemplated by the designer. 
Although the preliminary borings showed a deposit of 
sand over 40 ft. deep (Fig. 3), the contractor (who had 
little faith in the record of the borings) made no prep- 
When the north 
heading struck it, about a foot from its indicated position 


arations for encountering this deposit. 


on the profile of the borings, there was no timber casing 


*City Engineer, Ithaca, N. Y. 
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The 
result was that the sand, which was full of water, rushed 
10 ft. 
Instead of working on the south heading and giving 


in the heading and no provision for bulkheading. 
out and filled the heading for a distance of about 


drain out 
north heading, work was continued on the latter. 


the sandy denosit a chance to 


through the 
The 
heading had just been cleaned out, up to the face, when 
another sand oceurred, similar to the first. 
The work was then completed from the south heading, 


outrush of 


the workmen being protected by a timber casing, inside 
of which the concrete lining was built. The cavity left by 


rs 


F Si Re Oo SO 


Concrete Saddle 
w\ spaced everr/, 
\ Hhree to eae 


the outrushes of sand was irregular in form and had a 
maximum height of over 30 ft. above the tunnel. 

After the tunnel lining had been completed through 
the cavity, and the concrete had been allowed to set for 
several weeks, the cavity was back-filled by sluicing wet 
sand from the surface, in the following manner: <A 
point was located on the surface of the ground as nearly 
as possible over the highest part of the cavity, and a 
hole drilled through, using an ordinary 5-in. well drill- 
Ing outfit. The bore hole, which was about 60 ft. deep 
to the top of the cavity, was cased in the ordinary man- 
ner. 

There was a large deposit of very fine, silty sand within 
a distance of about a thousand feet. and 
hauled in dump wagons to the bore hole. 


this sand was 
Tank wagons 
were used to haul water from a smail stream. A wooden 
box, of the form used for mixing concrete, was set up, 
and in this the sand and water were mixed with hoes to 
about the consistency of wet conerete, so that the mix- 
ture would flow down a wooden trough into the bore 
hole. When the cavity was nearly full, care was taken not 
to let the muddy filling material rise in the casing above 
the top of the cavity, for fear of putting extra pressure 
on the tunnel casing. 

No difficulty was met with, and the cavity was com- 
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pletely filled. The amount of sand deposited, as esti- main direct to the filters to provide for any emergency 
mated by the number of wagon loads brought on the which would necessitate the emptying of the raw-water 


J 


work, Was 142 cu.va. The Capacity of the cavity, as esti- 


inated from cross-sections made by a survey party, was 
lds cunvd, The concrete casing of the tunnel stood the 
strain without any damage. The backfilling was com- 
pleted May 10, 1912. 
CES: 
tion. 

The location of the Potters Falls pipe line was made 


by the writer, as was also the design ef the tunnel. 


An inspection made in January. 
showed all the tunnel lining to be in good condi- 


+2 
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Cutting a 20-in. Water-Main Connec- 
tion into a 20-in. Tee 


An interesting piping problem was recently solved 


by the use of a pipe-tapping machine at water-works 
of the Bethlehem City Water Co., South Bethlehem, 
Penn. The population of the city has mereased quite 


rapidly since the filters constructed in 1904, and 
the plant is now taxed to very nearly its full capacity.t 
The 

d 


water for 2 


Were 


filtered-water reservoir holds only about enough 
| hours’ consumption, and should any accident 
or some other reason make it hecessary to draw off the 
water from the reservoir, the city would be left without 
a supply of filtered water. 

The full lines on the accompanying sketch plan show 
the piping layout at the Water-purification plant. Both 
upper and lower reservoirs are surrounded by concrete 
walls, and in the narrow space between IS a riprapped 
embankment, leaving a space only about 5 or 6 ft. wide at 
the tee-connections where the pipes could be made acces- 
sible without entailing large expense and difficult work. 
make a direct 


For obvious reasons it was desired to 





BETHLEHEM CITy 


BETHLEHEM, PE 


PIPING, 


SKETCH PLAN OF 
Water Co, PLANtT, SoutrH 


Fia. 1. 


NN, 


connection between the filter plant and the 20-in. main 
supplying the city, so that filtered water could be passed 
into the main without going through the storage reser- 


voir. It was also desired to connect the incoming pump 

+A brief description of the Maignen slow sand filtration 
plant at South Bethlehem, may be found on page 1284 of this 
Issue, in an article deseribing a “Traveling Filter-Sand Agi- 


tator.” 


reservoir. 

From the peculiar location of the plant on top of 2 
hill, and the difficulties Imposed by the original lavout, 
these connections could not be made except by crosses 1) 
blace of the 


the coustricted between 


the two reservoirs, or by the redesign of the 


tees passageway 


entire pip- 


Ing system. Moreover, to dig into the retaining walls, 
take out the necessary sections of pipe to remove the tee- 
connections and replace them with cross-connections 


would have meant shutting off the entire water-supply of 
a city of 30,000 inhabitants for at least a day, with the 
possibility of an accident making the time much longer. 

The problem Wis finally solved by entting 20-in. open- 


ings into the backs of the two tee-conunections, and mak- 





Pire-TarppinGc MACHINE CUTTER WITH 
COMPLETED 


VIEW OF 
20-IN. CONNECTION 


Fig. 2. 
ONE 
Ing a regular 20-in. pipe connection. The work was 
done by the Water-Works Equipment Co. of New York 
City, by means of its pipe-tapping machine. 
This machine has been used extensively for tapping 
and under almost 
The 


operation of tapping a straight pipe, using an inclosing 


straight pipe in diameters up to 48 in., 
any pressure met with in city water-works systems. 
sleeve, tee-connection and gate valve, is familiar to water- 
works engineers, and has been fully described in’ past 
issues Of ENGINEERING NEWs,* 
company named had not been called upon to make a full 


but up to this time the 


diameter cut on the back of a tee-connection. 
Fie. 


the collar and half-sleeve in place for making the right- 


2 shows the left-hand connection completed and 


hand connection. The only difference in the method 


regularly emploved was thi 


P 


necessity OL a specially de- 


The 


steel collar is made of a two-piece casting bolted to- 


signed sleeve connection which Is shown in the view. 


eether and Is joined toa special half-sleeve, made like the 
ordinary sleeve connection, except that 1t goes but half- 
| Th hel! 
oft the old fee-connection and IS joined to the half-sleeve 


rod bolts. 10 above 10 he 


Way around the pipe. collar hears aoainst the 


by twenty 1-in. steel and low, 


These castings once In place, the procedure is identical 


with the now common practice of 


I 


pipe tapping. 


*\ description of a power-operated pipe-tappin chine 
and the procedure in making a 30-in. c¢ 
main at Trenton,: N. J.. may be found in our 


12, 1906, p. 412. 


Ss m 
1 With a 30-i1 
issue of \pr. 


minectio 
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Further Data on the Long Beach 
Pier Floor Collapse 


The oor Long Beach, Calif., 


Which on May 24, 1913, caused the death of 38 persons 


pier collapse at 
(three more having died since the report ino ENGINEER- 
ING NeEWs, May 29, 19135, p. 


gated by a committee of experts appointed by the local 


1115), has been ivVesti- 
authorities. From their report and from additional in- 
that evident that the 
structure was deplorably weak, not only for the extra- 


formation has come to us, it Is 


ordinary crowd that was on it at the time of failure, 
but for any ordinary load. 


‘The measurements of the panel which fell, given in our 


Ria. 1.0 FoGe or THE Break IN FLoor or LONG 
Beacte Prer 


With a 


changes noted tn a later measurement, the design Was as 


previous article, were practically correct. few 
follows: 

A floor of 1-in. rough plank with a 7g-in. tongue-and- 
groove topping, rested on 2x12-in, joists, 24 in. ¢. to e. 
and poorly bridged, which im turn rested on a girder 
made up of two 2x tt-in. sticks, 18 ft. 6 in. e& to c. of 
12-in. posts. The girder framed into a mortised bearing 
In the posts, # in. deep, giving a txd-in. bearing there, 
and was additionally supported by 3xd-in. knee braces, 


ot) Ub). long from. tace of post to the end ot bearing on 
The joists on cither side of the girder 
and 15 ft. «. to ©. The 


vertical distance between floors was 13 ft. and the lower 


hottom ot beam. 
spanned TL ft. 3 an. of girders, 
floor, which collapsed under the impact of the falling 
upper floor, was 7 ft. from the sand beneath. 

\\ ith the aid of the accOMpanVving view and the above 
data, the following abstract of the report of the exam- 
ming experts will readily be understood : 

The 
specifications 
items omitted 
for, but 
specified 


with the and 
evidently 


contract 


building does not at all agree plans 
There 
from 
certain portions of the 

The entire 
that the 


computed. 


furnished us. were 
What the 
building 


construction 


many 
called 
than 
committee to 
never properly 


and changed 


are stronger 
your 


were 


leads 


stresses and strains 


believe 


that the main members had 


Whereas 


It appears a safety factor of 


approximately two, good engineering practice re- 


quires a safety factor of six. 

However, the connections had even a smaller safety factor 
than two. In other words, girders which 4x14 in. should 
have 13x14 in. and floor joists resting on girders 
should been 2x14 in. and not 2x12 in. 

The cause of the failure was the breaking of a 
virder at its support on a post in the center of the wrecked 
This girder had entirely decayed for some 
eutside of its seat on the and all its lead 


are 
been these 
have 
4x14-in. 
section. inches 


post, wis being 
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carried by a 3x4-in. angle brace, which was imperfectly con- 
nected. 

There was a 2x14 in. scab or splice 24 in. long, tying this 
girder to the adjoining girder, but this scab had no bearing 
on the post, and so was affording no assistance in carrying 
the load. However, this effectually cencealed from 
detection by a casual examination the rottenness of the 
girder which failed. 

It would have been a 
decay, if proper minute 
familiar with such work. 

The excessive decay of this 
the fact that the floor above 

understand, after each rain, water stood for quite a 
over this portion, slowly percolating into the joints. 
The top of the post shows a marked degree of decay. 

The knee-bracing, and the total 
absence of adequate right angles to girders, con- 
tributed to the failure of the remaining portion. 

As the direct this accident is so apparent it 
seems unnecessary to seek for contributory cause. 

Had the lower floor been properly constructed it would 
have withstood the impact of the falling load, but the gird- 
ers of this floor had such poor support the wonder is that it 
held under Had the lower floor remained 
intact, we accident would have been far 
serious. 


No minute 


scab 


simple matter to have detected this 


inspection had been made by one 


doubtless caused 


had no drainage and, 


girder was 
from 
as We 
time 


Weakness of the existing 
bracing at 


cause of 


ordinary 


usage. 
believe the less 
inspection of other 
or approaches was but 
your committee in recommending 
demned., 


portions of the building 
enough was noted to justify 
that the building be 


made, 


con- 


ALBERT C. 
W. Bi. 
CHARLES E. 


MARTIN. 
AUSTIN. 
RICHARDS. 
Fig. 1 


doors to 


Isa View of the break, showing at the top the 
the auditorium, outside which 
The isolated 12x12-1n. 


the crowd 
the left 


Was 


massed. post In fore- 


iad No Morhse. 
Yo rt. l yy , - gc S- , * 
OrTISCA 17 »..4.. . vorstSvan East le'Ctol. of Cirders 
fF Joists 2xle, 246-406 ” » West i/*6%n » 99 
2 Pieces 2x/4 nailed together, aneentric with Posts __. 
Fibres slightly compressed 


Scab natled with 3 Natls, probably 60 a. 

End of Girder-toe natled with 5 visible Nails 

and probably § more concealed by Scab. 
kheebrace wel! nailed but not set in at either Ena 


18-4" ; > 
, / a 

Sst Span East 11-6 pe 
»  °» West 2-6 


| Piece 3x/2concerttric wrth I2x!2 Posts 


i" 


eds 
Jorsts 2xl2, 24 C400 


‘Nails probably 60 A 


ENS. NEws 


FLOOR 
PIER 


hie. 2.) Pyprear See rions oF 
LonG BEAcu 


. (These 
for dancing 


sections are at the lower floor which is not used 


or auditorium purposes.) 

ground supported the girder which failed. The mortise 
which received the girder can be seen on the far side of 
the post, and a dark spot to be noted on the side of 
the post is where the knee brace was nailed. 

In Fig. 2 
which is not used for dancing or auditorium purposes 
They are shown here to give some idea of the general 
design of the structure. 


are given two sections at the lower floor, 


oe 
we 


An Improvement in Granite-Block Paving has been adopted 
in Philadelphia in the Broad St. between Cum- 
berland and Silver Sts. The street was laid with granite- 
block paving of the old type with large blocks and wide 
joints. The old pavement was removed and the old blocks 
were cut in half and relaid with the cut end uppermost and 
the joints between the were grouted with portland- 
cement mortar. The pavement obtained in this way has a 
much smoother surface than the pavement originally laid 
and the cost of the work was a little less than half the cost 
of laving a new granite-block pavement. 


repaving of 


blocks 
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The Los Angeles Aqueduct: An 
Appreciation 


The Los Angeles Aqueduct, to which a large part of 
our present issue is devoted, will long serve as a remark- 
able example of municipal enterprise and engineering 
ability. Boldly conceived to meet a far-seeing vision of 
municipal growth, boldly yet carefully designed to over- 
come unusual obstacles at a necessary minimum of cost, 
skillfully and conscientiously constructed amidst the 
manifold difficulties of the desert and the mountains in 
a hot, rainless region, and completed within the esti- 
mates of cost in record time, the Aqueduct will serve as 
2 worthy memorial to its Chief Engineer, William Mul- 
holland, and his able staff of assistants. 

Mr. Heinly’s article, with its numerous halftone views, 
its maps, profiles and cross-sections of the Aqueduct, 
does all that could be done in eleven pages of our space 
to picture the work as a whole and in its main details. 
No adequate conception of the magnitude, variety and 
difficulties of the Aqueduct construction can be gained, 
however, without traversing its whole length of 235 miles, 
from the intake opposite the high Sierras, across the sun- 
scorched deserts, along and over equally sun-scorched 
mountains and for scores of miles through the very moun- 
tains themselves, on down to the great terminal power 
plants and reservoirs. 

When the writer of this note went the length of the 
Aqueduct somewhat less than a year ago, he found, as 
he expected to find, but as he had only inadequately an- 
ticipated, that the engineering conception and execution 
of the work was on a grand scale and painstaking and 
skillful in detail. What he was not prepared for was 
the whole-hearted way in which tunnel-drivers, pipe men, 
concrete gangs and all labor of high and low degree en- 
tered into their work. The spirit of these men and of 
their foremen and superintendents was the highest pos- 
sible testimony to the devotedness and ability of the whole 
engineering staff, from the Chief Engineer and his able 
lieutenants down to the instrument men and rodmen. 

We take all the more pleasure in making this briet 
note of appreciation, because of the abortive attacks 
which were made upon the character of the Aqueduct 
construction work a year or so ago. One of these was 
an attack by a local political faction, which, though un- 
pleasant, was a common enough incident in connection 
with municipal work. The other attack was of a far dif- 
ferent and more unusual character. It was an attempt 
to discredit the cement made in the municipal works, 
which entered largely into the construction of the Aque- 
duct, and with it to discredit the very integrity of the 
Aqueduct itself. This attack on the cement was all the 
more deplorable because it was made, if not indeed con- 
ceived, by engineers, in the interests of private cement 
manufacturers. It is a pleasure to note, however, that 
engineers throughout the West generally condemned hoth 
these attacks; and that engineers of both West and East, 
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SUMED OUA UAE LU USA EULA 


scores of whom have visited the work in question, unite 
in admiration and praise of the Los Angeles Aqueduct 
and its creators, 


oe 


38 
Engineers Wanted for the Work of 
Railway Valuation 
When the Railway Valuation bill passed Congress, we 
called attention to the fact that it called for a greater 
amount of engineering work than any task ever under- 
taken. Recently we announced the appointment of the 
Board of five engineers which is to have general charge 
of this huge work. On June 12, the United States Civil 
Service Commission sent out announcements of the posi- 
tions and salaries in the various grades of the engineering 
staff and invitations for applications from candidates for 

the positions. 
The list of positions to be filled and the rated salary for 
each is as follows: | 


Salary 
per annum 
$1800 to $4800 
1800 to S00 
1800 to +S0O0 


Senior Structural Engineer............... 
Senior Mechanical Engineer..... ch 
Senior Railway Signal Engineer... 


Senior Electrical. Engineer............. ; 1800 to 4800 
Senior Civil Engineer........ Kavala Aree were ; 1800 to ASO0 
ee on ee er ee eee 1800 to tS00 
Senior Inspector of Motive Power........ ete 1800 to 3600 
Senior Inspector of Car Equipment..... 2800 to 3600 
Arehitect ...... Sis) conical Bear erat an Ser Et ak 1080 to 1500 
Inspector of Motive Power..... ee : arate 1200 to 1500 
CUGtS BAMINGGE 2.65 hedawe ves ara Ma ial ae die 720 to 1500 
Inspector of Car Equipment.... ater ; 1200 to 1500 
Electrical Engineer hiatal aie ‘afte ye 1080 to 1500 
tailway Signal Engineer........ ce z 1080 to 1500 
Mechanical Emeimeer .....6.cceecses ea 1080 to 1500 
structural Eimgmimeer <.....sccacscs ; 1080 to 1500 


Necessary expenses when absent from headquarters in the 
discharge of official duties will be allowed. 

Appointments to all these positions will be principally 
for duty in the field ; but some candidates will be assigned 
to the general office force at Washington. 

Applicants for positions commanding a salary of $1800 
per year or over, in other words for the Senior grade, 
are not required to appear at any place for examinations 
but will be rated upon the evidence adduced as to their 
general and technical education and traiming and their 
practical experience and fitness. For the lower grades 
examinations are to be held on July 23 at all the places 
throughout the United States where such examinations 
are usually held, a list of which can be obtained from the 
U.S. Civil Service Commission at Washington upon ap- 
plication to any of its local offices. 

For the Senior grade, two classes of eligibles will in 
general be established, one rated at salaries of $3000 
per year and upward, the other at $1800 to $2700 per 
vear. Applicants should state the grade for which thev 
desire to be examined, but they will be admitted to the 
examination only for the grade or grades for which are 
shown by their statements of training and experience to 
be probably fitted. 

In general, for the Senior rating, applicants should be 
30 to 60 years of age for the higher grade and 25 to 50 
vears of age for the lower grade. There is some variation 
in these requirements for the different positions. 


Ca pei ge 
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In veneral, also, for the Semor rating, graduation from 
a technical school and at least five years’ practical ex- 
perience, or if not a graduate at least ten years’ practi- 
cal experience Is requisite. Mngineers desiring to make 
application for any of the above named positions should 
make application at once for a copy of the announcement 
of the 
for a copy of Form 2039, Applications may be addressed 
United States Civil 
Washington, D. C.: the secretary of the Board of Kxam- 
office, Mass.; Philadelphia, Penn. ; 
Atlanta, Ga.; Cincinnati, Ohio; Chicago, HL; St. Paul, 
Minn.:; Seattle, Wash.; San Francisco, Calif.; custom- 
New York, N. Y.: New Orleans, La.; Honolulu, 
Hawaii: old customhouse, St. Louis, Mo. : 
man of the Porto Rican Civil Service Commission, San 
Juan, P. RR. 


examination for the position they desire, and also 


either to the Service Commission, 


mers, post Boston, 


house, 


or to the chair- 


+2 


The Ultimate Power to Regulate 
Railway Rates 


The decision of the Supreme Court of the United 
States in the Minnesota Rate Cases has heen generally Pe 
ferred to in the press as endangering the value of railroad 
is true that the Court’s decision is ad- 
Careful 


Ing of the decision, however, reveals nothing radical In 


investments. It 


verse to the contention of the railroads. read- 


the principles enunciated by the Court. 
The State of Minnesota, like a number of other States 


Union. has enacted laws fixing maximum rates 


for freight and passenger service en railway traffic within 
the State’s borders. Such State regulation of railway 
rates has been practiced to a greater or less extent ever 
since the early days of the railway era in the United 
States. The Interstate 


in ISS7, while it for the first time put in force the power 


passage of the Commerce Law 


of Congress to regulate interstate traflic on railways, did 
the rights of the States to 
regulate railway trailic within their own herders. 
It is sald, however, that a State, by 


Hh 


not interfere wit several 
its regulation of 


traflic within its own territory may control commerce 
For example, Duluth, Minn., 
Superior, Wis., are at about the same distance from 
the twin cities of St. Paul and Minneapolis. If 


Minnesota maximum rate law fixes a very low rate from 


passing over State lines. 
and 


now the 


Duluth, that citv will have its commerce benefited at 
the expense of its rival city just across the State line in 
Wisconsin. 

Instances without limit multiplied where tl 
altect 


Where such cases occur, however, the Supreme 


] + 
Wmiieht he 


tate’s power may thus he exerted to Hiterstate 


° ° . } } ’ 41 
Court savs in its opinion just handed down that the 


. ° , 4 ] . 
authority of Congress is supreme when and where it 


Ii fact Congress has already em- 


‘HOOSeS TO CNePrelse It. 


powered the Interstate Commerce Commission correct 


such interferences with interstate tralhe 
railwavs ap- 
to the Fed- 


etota rate Cases In- 


To put it plainly, the attorne: 


near to have 


blundered ip appeating cirectly 
Court for rel . 


e Commission. While 
the Su rectly rule on the ques- 


hether ‘t! has 
tion Whieth } lla 


“‘ommerce Commission 
Federal 


such cases. its comment that the Interstate Commerce 


already authority bresent law to act in 
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Commission had not been called upon to act in the case 
is at least suggestive. 

There is a strong tendency at the present time among 
railway men and financiers to look toward Federal regu- 
lation of desirable result. That 
all public utilities are and ought to be subject to gov- 
ernment regulation, is now well nigh universally ad- 
mitted; and the possible conflicts between State and 
Federal regulation are well recognized. On 


railway affairs as a 


the other 
hand, so long as State regulation confines itself to mat- 
ters that solely affect local conditions within the State’s 
limits and lets alone the matters that properly belong to 
the Federal jurisdiction as affecting interstate traflic, 
there is much to be said for continuing the dual control. 

Furthermore, to quote a hackneyed saying, “it is a con- 
dition and not a theory that confronts us.” With the 
present political complexion of Congress, there is small 
chance of the passage of any legislation which would 
Wipe out entirely State authority over public utilities 
and substitute sole Federal control in its place. Nor is it 
at all certain that such a change would be a wise one. 
The division of responsibility between State and Federal 
authority, while it has its disadvantages, has also its 
marked advantages. In Great Britain, long experience 
has made plain the many objections to making the Na- 
tional Parliament the sole legislative authority over local 
as Well as national matters. The reaction against this 
concentration of authority has become. so strong that 
home rule for Ireland may yet be followed by home rule 
for Scotland, and there may be an even further delega- 
tion of local government matters to different localities 
within the Kingdom. 

What is needed in the United States is a greater as- 
sumption of authority by the States over matters which 
they now neglect, and it is a serious mistake for the 
States to meddle with matters which should properly 
come under Federal control. 


ae 
ee 


The Renaissance of Sand-Cement 


so called blended or sand-cements which are the 
subject of an article on another page of this issue by 
Rapier R. Coghlan, of the U. S. Reclamation Service, 
are not new, as any standard work on portland cement 
will show. In 1893 a patent was issued to T. L. Smidth, 
of the Danish firm of T. L. Smidth & Co., for a sand- 
cement which was made by grinding intimately together 
portland cement and sand or silica rock. Factories were 
built in various parts of-the United States and a consid- 
erable quantity of the product used in various structures 
Which, so far as we know, are standing today in good 
condition, Its use at that time died out because of the 
Increasing production of true portland cement, which be- 
can to be made so cheaply that its price competition drove 
the blended cement out of the market. 

Apparently its absence from the field of structural 
engineering continued until the last vears 
When the remoteness of several of the large structural 
developments in the Far West, notably those connected 
with the U.S. 


five or six 


Reclamation Service, led the engineers 
to look into the subject with a view of producing a 
cement materially less in cost than the true portland 
cement which had to be carried so far that its cost was 
very high, As our readers well 


know, the experi- 
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ments and studies of the engineers of the Reclamation 
Service bave led them to the adoption of a blended sand- 
cement on several of the large dams which are now 
under construction. Mr. Coghlan’s article is a résumé 
of the studies which brought about this decision. 

A distinction should be made between the old under- 
standing of what this sand-cement is and how it acts 
and the present theory advanced by the engineers of 
the Reclamation Service. The early sand-cements were 
supposed to reach their strength and soundness, equiv- 
alent to the strength and soundness of a normal portland 
cement, because of the finer grinding which the regrind- 
ing of cement with sand brought about. The older books 
were not quite clear as to just why this finer grinding 
should make a norma! .ement out of a mixture of cement 
and sand, but they ascribed the fineness to a sort of ball 
mill action which took place when the sand and cement 
were ground together. The later idea, advanced by Mr. 
Coghlan, is that the reck or sand which is ground up 
contains a certain quantity of soluble silica, which com- 
bines with tae freed lime of the setting portland cement 
to form a hard calcium silicate exactly in the same fash- 
ion as the assumed action in puzzolanic or tuta cement 
takes place. This is in complete distinction to the older 
theory which called a sand-cement a cement made by 
mixing a portland cement with an inert substance. 

It is not for engineers to dabble in the intricacies of 
physical chemistry, particniarly in those higher reaims 
where the cement chemist roams. Suffice it te say that 
the latest investigators in cement chemistry claim tha: 
fine grinding will cause better cement by subdividing the 
hard cementitious particles and making them more re- 
active to water. Under this reasoning it is probable that 
some such action takes place as a result of the final 
grinding of the sand-cement, however much additional 
cementing power is added by the combination of the 
soluble silica. This is not successfully contradicted by 
Mr. Coghlan who merely shows that the finely ground 
sand or rock does not tend to fill up the voids in the 
In fact, he admits that the particies are cf 
finer grain in the blended cement, which is precisely 
the contention of the advocate of the tine-grinding theory. 


cement. 


While these theories are of academic interest to engi- 
neers, any experiments to show the effectiveness of the 
blended cement are of practical interest to them, and it 
is to be hoped that the Reclamation Service will con- 
tinue in its study and that the Bureau of Standards will 
also take up a similar investigation. 

The cement manufacturers have not taken kindly te 
the proposed improved cement, doubtless because of the 
fear that its use will result in a falling off in the demand 
for the true portland cement. On the face of it this 
would appear to be possible, for, using Mr. Coghlan’s 
figures for plant and operation cost, it should be possible 
to produce a blended cement for $1.13 pel barrel, where 
the portland cement which forms one-half of its volume 
costs $1.40 a barrel, a saving of 20%. Qn the other 
hand, the manufacturer of the blend requires machinery 
not available for the small user, so that no pronounced 
effect on portland cement production need be anticipated 
until the desirability of the compound becomes so evi- 
dent that it will lead to its manufacture for com- 
mercial purposes, at which time the cement companies 
themselves will be the best equipped for entry into the 
business and participation in its profits. 
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It has not been proved as yet that blended cement is in 
every way as desirable as the true portland. On the 
other hand, the invidious term “adulterated cement” 
which some of the cement interests so freely use would 
sound better if there had been presented any tests which 
show the sand-cement to be inferior to the true portland. 
The engineering profession is not so enamored of the 
words “portland cement,” or of the chemical and physi- 
cal makeup of the product that beers that name, that 
it would not accept a substitute if that substitute pro- 
duced a satisfactory concrete at a 20% saving in cost. 


°° 
ve 


Maximum Load Assumptions for 
Ordinary Floors 


It is an unfortunate fact that the design of the fluor 
framing for ordinary wooden siructures is, as a rule, left 
to the sole diseretion of the carpenter builder. For the 
usual conditions of load, this is probably safe enough 
practice ; but that it is extremely unsafe where the load- 
ing is beyond that of the ordinary dwelling house is very 
often demonstrated. The latest instance is the fatal 
pier failure at Long Beach, Calif., which was noted in 
these columns some weeks ago and is more fully described 
in this issue. In this particular case, the error was 
doubly reprehensible in that the floor was on a public 
pier and immediately in front of an auditorium door, 
where naturally a large crowd could be expected ; whereas 
the floor to carry this crowd was hardly stronger thaa 
tust which would ordinarily be used in a Cwelling house. 

In most cases, however, the trouble lies not so muci 
in the design of the floor, but in the estimate of the loa 
which that floor might reasonably be expected to carry. 
In fact, experience shows that it is not safe to assume 
any but a maximum lJoad—that is, the largest load that 
a crowd can total—for any floor where people Can Con- 
gregate. For loadings of warehouses or similar strue- 
tures the normal load of goods will, of course, be in ex- 
cess of any .cad that people could produce. 

Within ‘ie past two weeks, there has been am example 
of an nuexpected maximum load which wil! bear de- 
scription. 

Ou Saturday, June 7, an international tennis match 
was held in New York City at the West Side Yennis 
Club, which consists of a great number of tennis courts 
and a small clubhouse designed only for the locker rooms 
aud baths of the members and possibly for the simplest 
kind of entertainment. 
house, which is thie 


Immediately alongside the celub- 


only building or shelter on the en- 


tire grounds, there had been built a temporary three- 
sided grandstand, all but surrounding the court where 
the match was to take place. and capable of seating about 
5000 people. 


On the afternoon in question these stands were prac- 
tically filled with people watching an engrossing match, 
so engrossing, In fact, that hardly fiftv of the five thou- 
sand persons present left their seats until the threatening 


drops of a jong imminent rainstorm turned into a torren- 


tial downpour, driving evervone to the nearest cover, 


which, as has been noted, was the little clubhouse. Soon 


all the floors and pe rches of this small building were 


packed te suffocation with hundreds of very wet people 


and the adjoining lawns filled with those anxious for ad- 


mittance. 
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No one seemed particularly concerned for the strength 
the 
more 


an ominous cracking under one of 


thereon to the wetter but 


of the floor until 


por hes drove the crowd 


stable turf outside. Fortunately, the movement was so 
rapid and escape so casy that the overstraimed floor did 
ho more than crack: but throughout the remainder of 


the storm the crowding in the building and the porches 


Was ed idedly less, 


Phe poimt of this example is not that the porch was 
POOriy designed for the load which it ordinarily carried 
for we know nothing of the design of the floor—but 
that the clubhouse is ideally located for the assumption 
of a Jow maximum floor load. The porch in question 


ix isolated, with an outlook upon an approach walk where 
litthe of interest might reasonably be expected to take 
A few hundred people ordinarily are present at 
and at large 
But to have a sudden 


place. 
the 
tournaments, perhaps a thousand. 


erounds or in the building, times of 
and terrific rainstorm come up when 5000 people—by 
far the largest crowd the grounds ever held—were forced 
to seck shelter in or around the building, was a coinci- 
dence which probably wiil never again occur; and it Is 
a decidedly fortunate thing that it remained only a coin- 
Hac 


one of the three-or four loaded floors collapsed under the 
would have resulted 


cidence and not, as well it might, a terrible disaster. 


unexpected crowd, there surely 


nearly, if not fully, as many fatalities as occurred at 
Lone Beach. 


o 
ve 


The Stamford Collision on the New 
Haven Railroad 


The fatal rear collision on the New Haven RR. 
Stanford, Conn., on the afternoon of Thursday, June 
Is attracting wide attention, not only by reason of 
casualties (which were surprisingly few considering 
the accident) but 


12, 
the 
the 
serious nature of because of the cir- 
cumstances under which the collision occurred. 

In the first place the accident happened on the New 
Haven RAR which, rightly or wrongly, is in very bad 
repute with the general public at the present time by 
fatal the road within the 


past three years, as well as because of its general con- 


reason of other accidents on 
duct, financial and otherwise. 
In the second place this collision occurred under the 


which leave 


block system and under circumstances 10 
room for doubt as to the primary responsibility of the 
engine driver. It will be recalled that the two other 


very serious recent disasters on the New Haven road were 
likewise due to disobedience of block signals by the engine 
runners, although in the previous cases these signals re- 
quired a slackening of speed for a crossover switch. 
Briefly summarized, the circumstances of the Stam- 
ford collision were these: The first section of the west- 
hound Boston express had stopped at Stamford to ex- 
change its steam locomotive for an electric locomotive. 
Instead of getting away with four or five minutes delay as 
usual, it was held for some eighteen minutes so that the 
second section following overtook it. The standing sec- 
tion was protected by a home signal in the rear set at 
danger and a distant signal set at caution. The standing 
train, moreover, Was perfectly visible to the engineer of 


the approaching train, the track being straight for a 
long distance and it being broad daylight. Nevertheless, 
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the engineer of the second section ran past the danger 
signal and struck the rear of the standing train at a 
speed Variously estimated at 12 to 20 miles per hour. 
The rear car of the standing train was a wooden Pull- 
man parlor car in front of which were steel coaches. The 
locomotive telescoped the parlor car for nearly two-thirds 
its length, killing six persons and seriously injuring about 
twenty others. 

It is, of course, to be expected that an engine runner 
Who has caused a fatal accident under such circumstances 
will make the best defense he can for himself on the wit- 
The story of the engine runner, Dougherty, 
is briefly as follows: Both he and the fireman identified 
the distant signal at caution when they were a train 
length back of it and he then closed the throttle and let 
the train drift toward the home signal. We quote fur- 
ther from iis testimony as reported in the New York 


ness stand. 


Time S as follows: 


it was straight track ahead. I could see the other train 
apparently right under the home-signal tower. I gave her 
the air and saw she was not taking it. After going maybe a 
car length I gave her the air stronger. The air didn’t take 
hold. When I was 200 ft. away from the home signal I gave 
her the emergency. That put on the full force. I saw there 
was going to be a collision because she would not stop. I 
grabbed the sand-valve string and the whistle. 

After one long blast, I let go of the sand valve and held 


to the whistle still, waving my other arm out of the cab win- 
to two trainmen I could see in the rear of the first 
was praying they’d move out. IT was trying to warn 
them. The two men saw a collision was coming and stepped 
aside from the 
That was all I 
reverse the 
the lever 


dow Ssec- 


tion, I 


track. 

could do. 
engine, but 
three notches 


two. I tried 
for it... 5 


train broke in 
wouldn't stand 


failed then. 


My 
my back 
up, but I 


to 
got 

According to Dougherty’s previous testimony, on the 
previous Tuesday, at South Norwalk, he had applied the 
emergency air brake on account of a child coming onto 
the track ahead and instead of stopping the train in twe 
or three car lengths at the speed it was running, it ran 
to the lower end of the station platform before stopping. 
He also ran past the station at Bridgeport and had_ to 
back up two or three car lengths after the train stopped. 
After that he used greater caution and apphed the air 
earlier than usual. He also wrote in the work book at 
Stamford “brakes no good; wouw’t hold.” 

Later testimony by other engineers who had run the 
same train with the same locomotive on previous days Was 
that its brakes had operated all right. Tests of the brake 
equipment are to be made as part of the official invest'ga- 
tion. 

The best comment of all on Dougherty’s claim = that 
the air brakes would not hold is the fact that his train 
broke in two after the emergency application of the brake 
was made before the collision occurred at Stamford. This 
is proof which cannot be gainsaid that there was no 
stoppage in the train pipes and that the air brakes on 
the cars at least were in good working order. It is also, 
however, circumstantial evidence that the air brakes on 
the locomotive itself may not have had adequate holding 
If, as Dougherty testified, there had been pre- 
vious trouble with failure the brakes to hold suf- 
ficiently, the cause is probably to be sought in improper 
adjustment or maintenance of the air brakes on the loco- 


power. 


of 


motive driving wheels. 

It will be of interest to inquire also whether the loco- 
motive had brakes on the leading truck and what was the 
condition of the brake on the tender. As those of our 
readers familiar with railway matters will recall, the ap- 
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plication of brakes to locomotive truck wheels was first 
introduced some twenty years or more ago as the result 
of a serious collision where official investigation showed 
that additional braking power on the locomotive might 
have prevented a bad disaster. 

It should be clearly understood, of course, that these 
circumstances in nowise lessen the primary responsibility 
of Dougherty for the collision. He had been making 
station stops with the same train throughout the length 
of the run and he had a long distance in which to bring 
his train to a stop before reaching the home signal and 
striking the train standing beyond. If his train did not 
check its speed properly, as he testifies, when the service 
application of the brakes was made, he should then and 
there have applied the emergency instead of waiting until 
he was close upon the home signal. That his train would 
have stopped had he done this, far back of where the col- 
lision occurred, is proved beyond question by the fact 
that the brakes went on with such force as to break the 
train in two. | 

Nevertheless the lesson of the disaster that great care 
should be exercised in keeping in good order the air 
brakes on locomotives, especially those in fast passen- 
ger service, and in seeing to it that every wheel on the 
locomotive has its full braking power exerted is one that 
deserves emphasis. It is well known that locomotive 
brake equipment requires more attention to keep it in 
order than the brakes on car equipment. But such at- 
tention is too important to safe operation to be in any 
way neglected. 
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Licensing Surveyors in Canada 


Sir—In view of the discussions which have taken place 
recently in your columns concerning the bill before the 
New York Legislature proposing to license engineers, 
it may be of interest to some of your readers to know 
something of the status of engineers in Canada. 

A sharp line is drawn here between the Land Surveyor 
and all who practice other branches of engineering. All 
over the Dominion, those who wish to survey land in 
any manner which will affect the title to the lands sur- 
veyed, must hold a commission as Land Surveyor. If 
the survey is of Dominion lands, he must be a Dominion 
Land Surveyor. If the survey is intended to be of rec- 
ord in a Land Titles Office under provincial jurisdiction, 
he must hold a commission as Provincial Land Surveyor 
for the province in question. 

In Manitoba, Saskatchewan and Alberta, the Torrens 
title is universal and to a lesser extent in the eastern 
provinces. Since in this system the government guaran- 
tees the title to be good, it is reasonable to expect the 
government to regulate the manner of survey and inquire 
into the character of the surveyor. 

To acquire a commission as Dominion Land Surveyor. 
any person may take a preliminary examination cover- 
ing Euclid, Algebra, Plane and Spherical Trigonometry, 
Mensuration, Spelling and Orthography. Graduates 
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A feature of Dougherty’s testimony which has made 
a great impression upon the general public is his state- 
ment that he attempted to reverse the engine previous to 
the collision but had not sufficient strength to do so be- 
cause of having strained his back in handling the reverse 
lever a week previous. It would be well if this public 
testimony should lead to the general use of a power re- 
verse gear on modern locomotives. Such gear is already 
considerably used on some especially heavy types of en- 
gines and its use ought to be universal, as has heretofore 
heen pointed out in these columns. In fact the failure 
to apply power to the reversing gear of heavy locomotives 
is an example of the lethargy that has prevailed far too 
largely in steam-locomotive design and construction in 
this country and which has made our American locomo- 
tive-engineering practice lag very far behind that of the 
more progressive European locomotive designers and 
builders. 

It should be said, however, that use of the reverse lever 
to stop a train is only justifiable as a last resort. If the 
air brakes on Dougherty’s locomotive in the Stamford 
wreck were not holding properly after the emergency 
brake went on, throwing over the reverse lever and open- 
ing the throttle might have helped to check the speed. 
If the locomotive driver brakes were holding, however, 
reversing the engine would only have made matters 
worse. In general, the instructions to engine runners 
properly equipped with driver brakes should be to rely 
on the brakes for stopping the train and not to use the 
reverse lever. 


THE EDITOR 
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from recognized colleges or universities in engineering 
branches may take a limited examination. These ex- 
aminations are fair tests, though severe to one not fresh 
from college. 

The ordinary applicant must then serve three years’ 
apprenticeship, and the graduate one year’s apprentice- 
ship, concluded by a final examination in the same sub- 
jects and in addition Astronomy, the Land Titles Act 
and Manual of Survey. 

Surveyors holding a Dominion Land Surveyor’s com- 
mission may obtain a provincial commission, at least in 
the three provinces mentioned, by writing an additiona! 
examination on the Land Titles Act of the province. 

In addition to these precautions, the provincial gov- 
ernments maintain surveyors and staffs who check all 
plans of subdivisions, and who require all plans sub- 
mitted to conform to the law and practice; and a pub- 
lie works’ surveyor who passes on the feasibility of 
streets. 

Men who wish to practice other branches of the engi- 
neering profession are in no way restricted, although (at 
least in Alberta and Saskatchewan) plans of water-works 
and sewerage are referred to the provincial sanitary en- 
gineer; irrigation, water-power and water-supplv plans 
must be referred to the Commissioner of Irrigation 
(Dominion). In most cities, also, a city building imenec- 
tor passes upon building plans. In this province (AlI- 
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berta) no one may practice as an architect but a mem- 
ber of the Alberta Architects’ Association. 

This provision is by no means rigidly adhered to, the 
limitation seeming to prohibit a man calling himself 
Architect without this qualification, 
are drawn by builders and others who style themselves 
the 
only serious building failure in recent years during a 


In many cases plans 


building inspectors. It is interesting to note that 
very active period of building in Calgary, was a build- 
in course of erection for which no architect had made 
plans, the plans having been prepared cheaply by a car- 


Wg 


penuter who could use a ruling pen. 
F. K. 
, Calgary, Alberta, Can. 


BEACH. 


222a 8th Ave., W. 


[At least two of the Canadian provinces have laws 
cul 


regulating the practice of civil engineering. 
Manitoba and Quebec. 
titled to call himself a civil engineer, or to practice civil 
engineering unless he is a member of the Canadian So- 
ciety of Civil Engineers. The Manitoba law went 
effect in 1896 and the Quebee law in 1899.—Eb. | 
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Cost of Horse-Drawn Vehicles versus 
Electric Vehicles 


They 


Under these laws no one is 


are 
en- 


into 


Sir—In EnGIneertnG News of May 29, 1913, p. 1149, 
you state in an article covering the spring meeting of 
the American Society of Mechanical Engineers that, in 
ihe paper read on “Cost of Upkeep of Horse-Drawn Ve- 
hicles vs. Electric Vehicles,’ “the figures given by the 
the investment in 
electric trucks and 16% depreciation, while the friendless 
horse was charged 6% interest and 20% depreciation.” 

I am inclosing herewith a copy of the paper and beg 
to invite your attention to p. 580, table No. 1, in which is 
given the experience of the Naval Gun Factory at Wash- 
ington. In this table interest on investment is figured 


author charge only 2% interest on 


at 2%. 

On p. 581, table No. 2, is given the experience of a 
commercial heuse in Washington, and this firm charged 
6% on ther horse-drawn equipment for interest, 20% 
depreciation for the horse and 15% epreciation for the 
vehicle and The company, 
charged 6% tor their electr'c vehicles. 

On p. 585, table No. 8, is given the cost per year of 
the horse-drawn vehicle at the Government Printing Of- 
fice, and if you wi!l examine tlis table, you will find that 
the interest on the investment is given as 2%, deprecia- 
tion of the wagon 10%, depreciation of the horse 20% 
and of the harness 15%. 

On p. 589, table No. 12, giving the cost of operating 


harness. same however, 


an electric truck, you will find interest on imvestiment at 
2% and depreciation at 10%. 

The object of the above figures is to show that where I 
made comparisons for electric-driven trucks over horse- 
the interest on 
ment in the figures given by commercial establishments— 


namely, 5%, 


drawn trucks, [ charged same livest- 
and in the figures given for Government 


Departments [ charged 2% interest on investment 
against both the horse-drawn and the electric-driven. This 
was donc because the Government borrows money at 2% 
whereas commercial houses have to pay from 5 to 6%. 
The s atement given in the ENGINEERING News, as 


mentioned above, is therefore incorrect, and the author 
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of this statement evidently confused the figures given 
for commercial houses against the figures given for Govy- 
ernment Departments. 

Referring to the depreciation charges, I think it is a 
well known fact that a horse is not much good for heavy 
trucking service after five years of use, and the horse- 
drawn wagon is not much good after ten years of use, 
so that the 20% depreciation on the horse, 10% on the 
wagon and 15% on the harness represent average figures. 
The depreciation on electrics is, of course, not yet well 
understood, but there are plenty of electric vehicles in 
use at the present time which were purchased 10 years 
ago, or more, so that the 10% depreciation for this class 
of vehicle is on the safe side. 

W. R. Merz, 

Superintendent of Buildings, Gov. Printing Office. 

Washington, D. C., June 9, 1913. 

|Our correspondent seems to have missed the main 
point of our criticism. If the relative economy of two dif- 
ferent machines is to be compared the comparison should 
The fact that the 
firm using one machine may have better credit than the 
firm using the other, so that it could borrow money at 
a lower rate of interest has nothing to do with the case. 
Incidentally we very much doubt that the U. 8. 
ernment can at the present time borrow money at 2% in- 
terest or anything like it.—Ep. | 


be made on the same basis for both. 


Gov- 
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A Concrete Slab under a Railway 
Track on a Side-Hill Embank- 


ment 


Sir—Some of your readers may be interested to learn 
the result of the work done at Oil City, Penn., in plac- 
ing reinforced-concrete slabs under a street railroad track, 
located on the edge of a steep slope. This construction 
was described in the ENGINEERING News, issue of Feb. 
6, 1913, p. 242. It was then said that a year or more 
might elapse before anything would happen which would 
demonstrate the success or failure of the method, which 
was largely an experiment. The 
sooner than was expected. 

Before the concrete was two months old, an unusual 
rainfall, almost continuous for about a week, loosened 
the soil on the slope so that 


demonstration came 


there was a considerable 
slide, and the structural strength of the slabs, girders 
and columns was brought into play, probably for the first 
time. It may be recalled from the former article that 
the concrete was laid direetly on the ground, which being 
then firm and hard, not only supported the concrete dur- 
Ing constructive work but also while it was hardening. 
The unusually low initial cost ef the work was possible 
on account of this constructive feature. 

If the concrete had not been put in just when it was. 
the slide would have been far more extensive, the trolley 
road would have been put out of business for perhaps 
two months, and the cost of restoring the roadbed and 
putting in a permanent construction would have been far 
ereater than the actual of the work as done last 
fall. The preliminary estimate for the cost of a stone 
(or concrete) retaining wall. with the costly system of 


cost 


sheet pilmg which would have been necessary, was be- 


tween $4000 and $5000. The preliminary estimate for 
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the concrete-slab construction was $1150. The actual 
cost was about $980. 

The complete success of the method and its compara- 
tively insignificant cost have induced the management to 
put in similar construction in two ether places where in- 
cipient failure of the slope has already begun. 

Water Lorinc WEBB, 

Harrison Bldg., Philadelphia, Penn. 

June 4, 1913. 
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The Fulfillment of a Prophecy 


Sir—In ENGINEERING NEWs of Dec. 19, 1912, p. 1156, 
you published a communication from me relative to the 
possible instability of a concrete bridge then nearing 
completion in an Indiana city. The bridge consisted of 
two arch spans of 87 and 107 ft. each, supported upon 
old stone abutments and pier of a former wooden bridge. 

It seemed an extremely doubtful matter as to whether 
or not the structure could remain standing when cen- 
ters were struck and earth fill added. It is only fair to 





Ruins or A Concrete BripGe WRECKED BY FLOoop, 
BRrookVILLE, INp. 


(Details of design appeared in ‘Engineering News,” Dec. 
19, 1912, p. 1156.) 


state that it did remain standing and with no apparent 
evidence of weakness, although a theoretical analysis 
showed the design to be extremely dangerous. But it 
Was never subjected to any severe loading test. 

On Mar. 25, 1913, however, the Easter flood accom- 
plished its destruction. Whether or not the piers or 
abutments were undermined cannot be definitely deter- 
mined. A view of the collapsed bridge is shown herewith. 
[t is located in Brookville, Indiana. 

DANIEL B. LuTen. 

Indianapolis, May 31, 19135. 
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Use of Wood Poles in the United States in 1911, by steam 
and etectric railroads, electric-light and power companies, 


telegraph and telephone companies, are presented for the 


coming bulletin of the U. S. Census Bureau. The total pur- 
chase amounted to 3,418,000, of which 70.3% were purchased 


by the telephone and telegraph companies, 23% by elec- 


tric railroads and electric-light and power companies, and 


6.7% by steam roads. The total number shows a decrease 
of 452,70¢, compared with 1910, and 320,700 compared with 
1909, but it exceeds the totals for 1908 and 1907 by 168,900 and 
134,800, respectively. The decrease was confined to telegraph 


and telephene companies and steam railroads. Over 90% were 
of cedar, chestnut, oak, pine and cypress, standing in that 
order of relitive importance. 








ING NEWS 1295 


Annual Convention of the American 
Railway Master Mechanics 
Association 


The 46th annual convention was held at Atlantic City, 
N.J., June 11 to 13, with the usual large and enthusias- 
tic attendance. ‘The meetings were held in the assembly 
room on Young’s Pier, and the exhibits (occupying more 
space than ever) were arranged upon this pier, except 
that some cars and other large exhibits were placed upon 
a railway siding. The program was arranged upon a 
definite schedule, allowing a specified time to each sub- 
ject. But the proceedings ran behind the schedule from 
the very start. However, on the third day, the meeting 
made good time, and cleared off the entire program with- 
out undue haste, and would have finished on time but 
for the delay incident to balloting for officers. 

There was only one session each day (9:30 to 1:30), 
but in future it may be necessary to have at least one 
afternoon or evening session to enable the various matters 
to be given proper consideration. With a three-day con- 
vention it should be an easy matter to arrange four or 
five sessions, and still have plenty of time for the ex- 
hibits and the social features of the convention. 

The meeting on June 11 was opened with prayer by 
Rey. N. W. Caldwell. The annual address was then read 
by the President, D. F. Crawford (Pennsylvania Lines). 
The report of the Secretary, Jos. W. Taylor, showed a 
membership of 1074, and that of the Treasurer, Angus 
Sinclair, showed a bank balance of $1369. The secretary 
reported also that the endowment fund for four scholar- 
ships at the Stevens Institute of Technology is insuf- 
ficient, and that a committee has been appointed to con- 
sider means for maintaining the scholarships. It has 
been the custom to elect members of long standing to the 
position of honorary member, but it is felt that this 
rather detracts from the real purpose of this grade of 
membership. The Executive Committee therefore pro- 
poses a change in the constitution, creating the additional 
grade of life member. To this may be elected members 
of 10 vears standing who, through age or other Cause, 
may cease to be engaged in railway service. 


PreESIDENT’S ADDRESS 


The address by Mr. Crawford was far from being of a 
formal or perfunctory character, but touched briefly and 
interestingly upen a number of points of particular inter- 
est to the railways at this time. In the first place there 
is much proposed legislation which will affect the rail- 
ways and which relates to such diverse matters as wages, 
train crews, headlights, freight rates, safety appliances 
and regulations in regard to operation. As the various 
laws are proposed hy the Federal and different State 
governments there is likely to result a rather chaotie com- 
dition of railway regulation, unless something ean be 
done to promote some degree of uniformity. 

Smoke prevention is another important matter, and the 
successful handling of this may do much to cheék fhe 
growing demand for electrification of terminal lines. In 
view of the increasing immigration and the capacity of 
many of the foreigners for becoming good workmen in 
railway ZPTVICO, he suggested the desirability of railway 
officers studying foreign languages so that they can 
handle these men without the aid of interpreters. Three 


ee 


“Ste 


5 RI a Rete. eae 









1296 


particular subjects were suggested by Mr. Crawford as 
desirable for investigation by the Association, with a view 
of effecting uniformity: (1) Train resistance; (2) ton- 
hage rating; (3) statistics of operating costs. As to the 
first, he showed that in 1900 ENGINEERING NEws pub- 
lished. a chart of 21 diverse formulas, since which time 
the number has increased materially, with the result of 
confusing the situation still more. A> resolution was 
passed later recommending that the association take up 
the Investigation of train resistance and train tonnage. 

Ile pointed out also that this year there is no report on 
the long proposed consolidation of the Master Mechanics 
and Master Car Builders associations, and it is apparent 
after several years’ consideration that the majority of 
the members are opposed to this suggestion. Neverthe- 
less, a closer working arrangement is desirable, which 
may be brought about by holding the conventions of the 
two associations during one week, and with a joint ses- 
sion on one day. It is desirable also that the Master 
Mechanics Association should keep in closer touch with 
the work of the Air Brake, the Railway Fuel and the 
Testing Materials associations. He expressed the opinion 
also that the Master Mechanics Association should give 
more attention to the larger problems affecting railway 
equipment and operation. 


MrECHANICAL STOKERS 


The report of the Committee on Mechanical Stokers 
showed very clearly that the practical and economic ad- 
vantages of such a device have become generally recog- 
nized, and that the stoker has reached the commercial 
stage of development. In fact the report dealt entirely 
with this side of the question, and did not discuss mat- 
ters of design or construction, except to state that the 
stokers are of two classes: The “scattering” 
a measure imitates the action of hand firing 


o 
“underfeed.” 


(which in 
) and the 
Several makes of stokers were mentioned, 
most of which have gone out of use, but two are in use 


in large and increasing numbers: (1) The Crawford 
“underfeed” stoker, of which 159 are in service and 140 
ordered, or 299 in all; (2) the Street: “scattering” stoker, 
with 189 in service and 173 ordered, or 362 in all. The 
Crawford Stokers are all (except two) on the Pennsyl- 
vania System, while the Street stoker is in use on a num- 
ber of roads. 

As to efficiency, the average mileage per stoker failure 
has been 11,679 miles on the Norfolk & Western R.R. 
and 4474 miles on the Chesapeake & Ohio R.R. There 
is still some uncertainty as to a saving in fuel, but a 
saving of 5% is considered logical from the fact that 
there is a better fire, the door is kept closed, and the com- 
bustion is more complete. There is another possibility 
of economy in the fact that coals of lower heat value 
(and lower price) can be used to advantage with mechan- 
ical stokers. In starting, steam can be raised quickly and 
probably with advantage as compared with hand firing, 
while at terminals the fire can be cleaned or knocked out 
in much less time than on a hand-fired engine. It is 
general experience that stoker-fired engines can haul 
heavier train loads than those fired by hand, and as the 
former can fire a larger amount of fuel and still retain 
uniformity in the firing, a higher boiler power is reason- 
ably sure. It must be borne in mind, however, that intel- 
ligent care is required to insure efficient operation of the 
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stoker and that the device must constitute an item for 
locomotive repairs, 

The discussion related mainly to the efficiency of the 
mechanical stoker as proved by actual service experience, 
and to the advantages which it offers in regard to in- 
creased efficiency and economy of railway operation due 
to the ability to increase train loads. Mr. Crawford 
stated that it was the desire to increase this load that 
led the Pennsylvania Lines to take up the matter. The 
use of the stoker will also permit the use of engines with 
larger cylinders and greater power than those now in ser- 
vice. A number of engines now being built for the Penn- 
svivania Lines have cylinders of 2 in. greater diameter 
than similar hand-fired engines, while some existing en- 
gines to which stokers have been applied are having the 
cylinders bored out to increase the diameter as much as 
the thickness of the metal will permit. Thus locomo- 
tives can be built of greater power than could be operated 
with hand firing. Mr. Gaines (Cen. R.R. of Georgia) 
stated that only a few years ago the train tonnage on his 
road was controlled by the ability of the firemen to de- 
liver coal, but with the introduction of the superheater 
the fuel economy has been increased to such an extent 
that the firemen can handle even larger engines than 
before. Tle thought there was no doubt of the increased 
use of stokers on large engines. 

Mr. Street (American Stoker Co.) stated that for a 
comparison of fuel economy it is absolutely necessary to 
show the coal per mile per hour. He believes that the 
firemen have come to recognize the mechanical stoker as 
the “fireman’s friend.” Mr. Cook (Pennsylvania Lines) 
has found that at first the performance of stoker engines 
is good, but then it declines for a while as the men lose 
interest in the device; but later on, as they get more fa- 
miliar with its use and its advantages the performance 
improves materially. Mr. Sinclair pointed out that the 
stoker will not do its work alone; it needs to be handled 
carefully and by an intelligent fireman if the best results 
are to be obtained. An engineer representing the Rou- 
manian Government Railways said that efficiency with 
hand firing on large locomotives requires good coal and 
good firemen. As neither of these are available in his 
country the mechanical stoker is being introduced and 
promises to give very satisfactory results. We may call 
attention to the fact that while Mr. Crawford referred to 
the use of larger cylinders on mechanically fired loco- 
motives, Prof. Benjamin referred to a similar possibility 
on superheater engines. 


LocOMOTIVES WITH SUPERHEATERS 


The committee on this subject made a very brief report 
of progress, although when continued in 1912 it expected 
to make a full report on the comparative economy and 
maintenance cost of locomotives using superheated steam 
and saturated steam, The increase (if any) in mainte- 
nanee cost is thought to be negligible. The number 
of superheater locomotives in the United States and 
Canada is now 8822, an increase of over 100% since the 
time of the committee’s former report. The engines have 
been uniformly satisfactory. Troubles with packing and 
valves, due to the high temperature of the steam, have 
not developed seriously, and have been overcome by the 
use of good material in the parts coneerned. The eylin- 
ders, evlinder bushing, valves and valve bushings must be 
of a close-grained iron rather harder than is required 
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when using saturated steam, and the iron should be low 
in phosphorus and silicon. 

The Pennsylvania R.R. is conducting a series of tests 
of two pairs of engines of the 4:4: 2, the 4: 6:2 and the 
2:8: 0 classes, one of each pair using saturated steam and 
the other having a Schmidt superheater. A voluminous 
report on these tests of the 4:4: 2 engines was presented 
by Mr. Young (Engineer of Tests, P. R.R.). These 
showed that an increase of 32% in dynamometer horse- 
power and 23 to 46% in economy may be expected by the 
use of superheating. The application of the superheater 
to a passenger engine will permit an increase of 30% in 
tonnage rating where starting heavy trains and running 
at low speeds do not constitute factors in the loading. 
Where these factors have to be considered, there need 
be no reduction in the loading of the superheater engine 
as compared with one using saturated steam. 

In close relation to the two reports voted above was a 
paper read by C. H. Benjamin (Purdue University) on 
“Tests of Superheater Locomotives.” This related to 
a continuation of tests reported upon in 1911, using the 
same locomotive but now equipped with a superheater. 
The important feature of these tests was in regard to the 
increase in power due to the superheater when the engine 
is burning the same amount of coal as when it operated 
on saturated steam. The tests indicated the following: 
(1) the increase in power due to superheating when 
burning the same amount of coal (110 to 130 Ib. per sq. 
ft. of grate per hour) varies from 22.6 to 13.0%; (2) 
for any steam pressure, the percentage of increase in 
power decreases as the coal consumption increases; (3) 
for any coal consumption, the increase in power increases 
as the pressure increases. 

Another point was in regard to cylinder diameter. 
With a coal consumption of 120 lb. per sq.ft. of grate per 
hour, the increase in power with superheated steam is 
about 20%. But if the cylinder diameter were made 18%4 
in. instead of 16 in. (as with saturated steam) the cutoff 
with superheated steam could be at a more efficient point, 
and the increase in power would be raised to about 25% 
(at 160 to 200 lb. pressure). 

In the discussion, Mr. Young (Pennsylvania R.R.) 
pointed out that very similar results have been arrived at 
in the Purdue and Pennsylvania tests, carried out inde- 
pendently. He suggested also that conclusions as to in- 
crease in cylinder volume should be based on tests with 
a higher range of speeds than those of the Purdue engine. 
To increase the volume in large cylinders of maximum 
available diameter, the stroke may be lengthened slightly, 
but this must be considered very carefully in relation to 
possible slipping of wheels with the cylinders of increased 
stroke. Prof. Benjamin suggested that somewhat similar 
results in efficiency may be attained by reducing the pres- 
sure slightly instead of increasing the cylinder volume. 


Firesox Repairs AnD BorLer WASHING 


The report of the Committee on Design, Construction 
and Inspection of Locomotive Boilers related largely to 
the use of oxyacetylene and electric welding in firebox 
repair work. It is becoming general practice to weld 
tubes to the firebox tube sheet, and it is probable that 
under this method the tubes can be run without removal 
for more than three years, which is the limit imposed bv 
the new government regulations. For tube welding. the 
electric process is considered the better and cheaper. 
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Otner repairs include the welding of cracks in plates and 
mud-rings, and the welding of patches in plates. The 
committee pointed out that each process has a field of its 
own. It recommended the use of electric welders for 
roundhouse repairs, while both electric and oxyacetylene 
welders can be used at the shops, as the latter may be 
kept busy cutting out and applying new plates. 

The committee recommended the washing out of boil- 
ers with hot water, and discussed the boiler water con- 
ditions as related to water softening, boiler compounds 
and blowoif cocks. As to flexible staybolts, these are 
used generally in certain locations only, but some roads 
are using them throughout the entire firebox, and the 
committee recommended further experiments in this di- 
rection. It suggested also that there should be some 
slack in these bolts, as if all are screwed tight there will 
be excessive internal stresses in the firebox. In the dis- 
cussion, Mr. Pratt (Chicago & Northwestern Ry.) stated 
that if flexible staybolts are used throughout, there must 
be some method for taking up slack in the front crown 
bolts, and this is provided in some special forms of flex- 
ible bolts. 

The discussion related largely to the use of welders in 
repair work, indicating that this is a very general and 
increasing practice, and that as a rule the results are 
satisfactory. It was generally admitted also that each 
of the two types mentioned has its particular field of ap- 
plication. Specially satisfactory results have attended 
the welding of tubes to the tube plate (firebox plate 
only), and in many cases tube troubles have been elim- 
inated in this way. Mr. Pratt (C. & N. W. Ry.) re- 
ferred to the government regulation noted above, and tc 
the desirability of getting longer service than three year's 
out of the large superheater tubes when welded into place- 
He suggested that the purpose of the law is to insur! 
thorough internal inspection of the boiler, and as in- 
spectors admit that the large tubes do not interfere with 
this, it may be possible to arrange to continue these tubes 
in service for more than three years. 

The old question of the pitting of tubes came up. Mr. 
Gaines thought this due to the use of steel tubes. He 
has had this trouble, but eliminated it by abandoning 
steel tubes. Mr. Bentley, however, has this trouble with 
both steel and iron tubes on the Chicago & Northwestern 


ty. 
THREE-CYLINDER LOCOMOTIVES 


This paper by J. Snowden Bell gave a review of Amer- 
ican and foreign three-cylinder simple and compound 
locomotives, but related especially to simple engines, in 
which the balancing and the more uniform distribution of 
the power are characteristic features. The three-cylinder 
simple locomotive dates back to 1846, when a design was 
patented by Robert Stephenson and William Howe, but 
the first locomotives of this type actually built were 
American engines, built at the shops of the Philadelphia, 
Wilmington & Baltimore R.R. in 1847. In 1880, and 
again in 1892 and 1894, some three-eylinder engines for 
the Erie & Wyoming Valley R.R. were built to the de- 
signs of John B. Smith. In 1909, a three-cylinder en- 
gine of the 4: 4: 2 class was built at the shops of the Phil- 
adelphia & Reading R.R.. to the designs of H. D. Tavlor, 
then Superintendent of Motive Power. Two similar en- 
gines and a 4: 6:0 engine of the same type were built in 
1911 and 1912. No details of performance of these mod- 
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ern engines were given in the 


paper, as the railway does 
not Wish to make this information public until there has 
been greater eXPeriehnce with the engines. 

It may be noted that several railways in England and 
on the Continent are using three-cylinder simple engines 
(while some also have four-cylinder simple engines). Mr. 
Bel] Pointed out that the most Mportant advantage Is the 
substantially umiform turning moment. This gives mor 
rapid acceleration in starting, increased steadiness In run- 
ning, and reduced destructive action on rails and bridges, 
together with greater tractive power and utilization of a 
lower factor of adhesion than a 


\\ hile 


litle objection to such an ax! 


two-cvlinder engine, 


this involves the use of a crank axle, there is now 


case an axle 


and in any 
with a single erank should be less objectionable than the 


double-crank axles used oll four-cylinder locomotives. 


SMOKE PREVENTION 


The prevention of smoke from locomotives in and near 


Cities Is becoming a more insistent problem for the rail- 
regard to the 


wavs, both in smoke itself as a lhulsance 


and in regard to the present or prospective relation of this 


nuisance to the question of electrification. The report, 


however, did not discuss the problem, hut referred to two 
The 


1 
roundhouses, 


methods of abating or reducing the smoke nuisance. 
first of 
and it was stated that several railways are experimenting 


these is the Washing of smoke at 


with a device for this purpose, Presumably this is the 
device used at the Chicago roundhouse of the Lake Shore 
& Michigan Southern Ry., which was described and il- 
lustrated recently in ENGINEERING NEWs, 

The second method is the use of steam jets in the fire- 
tests 


Pennsylvania 


extended 
made at the Altoona testing-plant of ‘he 


oi. TO 
1 


tion of Chicago, working in conjunction with the smoke- 


box. This has heen the subject ot 


a committee of the General Managers Associa- 


abatement committee of the Chicago Association of Com- 
merce. 

The results of the tests indicate two things: (1) if 
4 io 6 Ib. of aly per Ib. of coal fired is delivered over the 
fire by steam-] t tubes the emission of smoke will be re- 


duced to a very small amount: (2) while the brick arch 


is a benefit, particularly while the engine is running, the 


steam-jet combustion tube is of value either with or with- 


out the brick arch. The injection of steam and air in 


combination is more effective than steam or air alone. 


This method is believed to result in actual economy in 


fuel co under 


conditions 
The jet 
diameter, placed In the back or 


sumption, especially in the 


Which switching engines are operated. tubes 


) 


should be at least 2 In. 


2 


re-in. steam nozzle 
A brief review ot the history of this de- 


side Plates ot the firebox and with a 
in each tube. 
Vice shows that it was applied as early as 1838. Tt has 


used at 


Various times and the basis of 


1] 
Heel 


has formed 
some patented devices for improving combustton. 

In the discussion, Mr. Sinclair referred to the early use 
5 Britain, and to the 
wasteful methods of firing employed on 


of steam jets in Great 


extremely 
and permitted 
by American railways for many years. In facet, one of the 
troubles at the present time is that the railway officers 


} 
qo not 


enforce the rules 


} 1 
smoke. As to the 


against firing with excessive 


steam jet, it is one of the most efficient 
and economical of smoke-reduction or complete-combus- 
ion appliances, and is the basis of numerous patented 


devices. But to be successful it must be kept in proper 
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condition and handled by a careful fireman. One mem- 
per stated that several railways at Chicago have equipped 
a number of locomotives with steam jets, following the 
lines suggested by the above report on the Pennsylvania 
RR. tests, and have had excellent results. 


LocoMOTIVE HEADLIGHTS 


Tuis subject gave rise to the most animated and pro- 
tracted The very 
brief report of the Committee on Minimum Requirements 
for Headlights, stated that the functions of a headlight 


are as 


discussion of the entire convention. 


follows: (1) te warn employees and the public 
of the approach of a train; (2) to designate the head 
of a train; (5) to permit the enginemen to observe way- 
side objects, such as whistle posts, ete. These require- 
ments can be met by an oil headlight, or a light of the 
same power as the present oil lamp. The committee pro- 
posed a series of tests so that a conclusive report may be 
made next year. As to high-power headlights, the com- 
mittee stated that tests confirm the conclusion that they 
are a decided source of danger on roads with multiple 
tracks and automatic signals. 

Mr. MacBain (Lake Shore & Michigan Southern Ry.) 
urged very strongly that the convention should take ac- 
tion and state what is the minimum requirement, as such 
action could be presented to legislative bodies now con- 
sidering the headlight question. Other speakers thought 
it might safely be left for a year, so as not to take hasty 
action, but suggested that the committee should hasten 
its work and report by next January. Mr. MacBain re- 
ferred to the Ohio !aw which provides that the light 
must enable objects to be seen at a distance of 450 ft. 
He stated that a 16-in. reflector 9 in. deep with a 25 ep. 
oil lamp will enable objects to be seen at 350 ft. Legis- 
lators are apt to claim that the light should enable the 
engineman to see a man on the track at such a distance 
as to stop the train before reaching him, but Mr. Sin- 
clair pointed out that this is requiring the railway te 
protect people who are violating the law. One member 
took the position that as high-power lights are unsafe, the 
association should determine the maximum power of light 
which it is safe to put on a locomotive. 

Mr. Fowler (Midland Ry. of England) rather derided 
the American headlight, but this merely indicated his 
unfamiliarity with conditions in this country. <A resolu- 
tion calling for immediate action was lost, but it was 
decided that while the committee should proceed with its 
proposed tests it should arrange to have its report dis- 
tributed by January, or six months in advance of the 


next meeting. 


MAINTENANCE OF EvLectric Raitway EquirpMENnt 


This paper by C. TI. (New York Central 
RR.) was of a rather unusual but specially interesting 


Quereau 


character in that it sought to remove some of the mys- 
tery which, to the steam motive-power man (and many 
another man) seems to surround electricity and electri- 
cal work. Tle explained simply and briefly the meaning 
of certain fundamental electrical terms. He showed also 
that from 75 to 90% of the problems of maintenance of 
electrical equipment can be worked out successfully by 
a good mechanic who has very limited electrical knowl- 
edge but has had experience in the motive-power depart- 
ment of steam roads. He cited several cases of this kind. 
Of course, some knowledge of electricity is essential, but 
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this is of an elementary character and practical rather 
than theoretical. With these conditions understood, men 
in the mechanical department will have less fear of losing 
their positions as a result of the increase in electric 
traction on steam roads. 

An electric locomotive is more complicated than the 
steam locomotive, in number of adjustable or working 
parts, but the parts are lighter and more easily handled 
and owing to the ease of replacing parts the engine never 
needs to go to the shop for a general overhauling. It 
may readily be seen that there is no particular mystery 
or danger in the electric locomotive when the records 
for 1912 (after five vears’ service) show a cost of less 
than +e. per mile and an average of 48,271 miles per 
train detention due to electrical apparatus, and a record 
of 249,423 miles without such a detention. We shall 
print an abstract of this paper later, as of interest to both 
the old and the young engineer who is not familiar with 
electrical work, and is apt to regard it with some dis- 
crust. 

In the discussion, Mr. Keiser stated that on the New 
York electrified division of the Pennsylvania R.R. the 
maintenance of locomotives and multiple-unit cars is 
under a “steam” foreman of 20 years’ experience in 
roundhouse and shop practice. Further, the enginemen on 
these locomotives become sufficiently familiar with the 
equuipment in six months’ experience to be able to make 
light repairs on the road. Mr. Bickford (New York 
Central) said that enginemen find little trouble in learn- 
ing how to run electric locomotives. But as each type of 
locomotive has its peculiar features and certain weak 
points, it is desirable that the men should be particularly 
familiar with the type of apparatus or the engines they 
are running, so as to avoid trouble in the handling of 
high-speed traffic. Mr. Wildin explained that the New 
York, New Haven & Hartford R.R. has two electric 
branches which form parts of steam-operated divisions 
and are under the care of the regular master mechanics. 
The electrified division at New York has been until re- 
cently in charge of an electrical official, but now it is 
under an assistant mechanical superintendent trained on 
steam lines, while all the repair work which corresponds 
to roundhouse work is under a master mechanic of steam 
experience. 


MISCELLANEOUS 


Cast-Srern Framwes—The Committee on Cast-Steel 
Locomotive Frames submitted a revised form of the pres- 
ent specifications, which was adopted as “recommended 
practice,” without discussion. While steel with 0.25 to 
0.28% carbon is still used, experience indicates that steel 
of 0.37 to 0.40% carbon is better, and the new specifi- 
cations require that high-carbon steel frames shall have 
not less than 0.837% carbon and a reduction in area of 
not less than 25%. The tensile strength of the material 
is specified as 70,000 Ib. while the old specifications 
called for not less than 55,000 Ib. and in many existing 
specifications the range is from 60,000 to 80,000° Ib. 
Although vanadium steel is extensively used for frames, 
the committee did not consider it advisable to submit 
standard specifications for this class of steel. 

Mare axp Stpe Rops-—The Committee on Main and 
Side Rods presented its speci®oations as previously sub- 


mitted in 1911, and these were adopted as recommended 


ENGINEERING 





NEWS 1299 


practice. Mr. Gaines (Cen. R.R. of Ga.) referred to the 
general impression that in American practice the rods 
are very much heavier than in English practice, even 
for engines of approximately similar power, hut he 
thought that in engines of comparable dimensions there is 
not now very much difference. Mr. Fowler (Midland 
Ry., England) considered that American rods are much 
the heavier, even for approximately similar engines, but 
he stated that in English practice the rods are given a 
special heat treatment to improve the quality of the steel. 

TirES AND WHEELS—The Committee on Steel Tires 
re-submitted its specifications as presented last year, and 
these will now go to letter ballot. There was no discus- 
sion, but a recommendation to make this a standing com- 
mittee was referred to the executive committee. The 
The Committee on Engine and Tender Wheels submit- 
ted specifications and gages for steel wheels, and recom- 
mended the adoption of the M. C. B. specifications for 
cast-iron wheels as adopted in 1912. It has done nothing 
to prepare designs for cast-iron wheels for tenders of 
70 tons capacity, as no action has been taken as yet upon 
the question of increased thickness of flange and its re- 
lation to frog and guard-rail clearance. The committee’s 
recommendations will be submitted to ietter ballot. 

Borter Tupnes—The Committee on Specifications for 
Materials submitted specifications for steel boiler tubes, 
agreeing Closely with those of the American Society for 
Testing Materials. The carbon content, however, is given 
as 0.08 to 0.18% (instead of being “not over 0.15%”) 
and large superheater and arch tubes are included as well 
as 21%4-in. boiler tubes. The hydraulic pressure test is 
specified as 1000 |b. for the latter, and 800 lb. for tubes 
of 5 in. diameter and over. These specifications will go 
to letter ballot. 

SPECIAL GRADES OF STEEL—The Committee on Alloy 
Steels and Heat-Treated Steel presented an interesting 
report showing the varied and increasing use of suc] 
special grades of steel. We shall give an abstract of this 
later. ‘The discussion showed, however, that there has 
been some considerable trouble due to defective metal. 
Mr. Young, Engineer of Tests of the Pennsylvania R.R., 
stated that close inspection and test is essential to se- 
curing good material. Otherwise, the heat-treated stee! 
may be inferior to the carbon steel. Further, the heat 
treatment will make poor steel worse, but wil! improve 
good steel. 

STANDARDS—The Committee on Revision of Standards 
suggested a number of minor changes, but showed that 
a comparatively few members take enough interest to 
consider the standards or even to vote upon them when 
submitted to letter ballot. The committee suggested that 
a larger vote be required for the adoption of standards 
and a resolution was passed that no standard would be 
adopted until it has been listed as a ecommended 
practice” for at least a year. The only other discussion 


was on the ecommittee’s suggestion t' 


at the present Spec 
ifications for wrought-iron axle: should be eliminat: 
since such axles are undesirable. The committee’s re 


mendations will be submitted to Jetter ballot. 
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Presidents, F. F. Gaines (Central RR. of Georgia), E. 
W. Pratt (Chicago & Northwestern) Ry.), and Wm. 
Schlafge (Erie RRL): Treasurer, Angus Sinclair, New 
York. The Secretary is Joseph W. Taylor, of Chicago. 
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The Tunnel Accident at Fifty-sixth St. 
and Lexington Ave. New York 
City 
The three to four hundred tons of rock, 
which took place in the subway excavation at Fifty-sixth 


St. and Lexington Ave., at 6:10 p.m. on June 14, 
caused by 


eave-In of 


Was 


sedans in the solic rock. ‘Two of these seams 


running diagonally on each side and above the roof of 


the express tunnel, met at about 11 ft. above this roof, 
extending longitudinally on both sides about 30 ft., and 
The seams 
parted, either as the result of a blast or from the dead 


forming what is commonly known as a bell. 


weight of the rock, and the cohesion between them was 
insufficient to bear the mass which slid and fell into the 
excavation for the express tunnel. Ten workmen were 
killed and three injured. 

The rock which fell formed the roof of what was des- 
tined to be the express tunnel, being situated beneath 
the tracks for the local tunnel. Krom the cave-in, the 
excavation extended about 70 ft. north and 140 ft. south. 

The shoring was of the heaviest timber used for such 
a purpose, all being of 12x12-in. yellow pine.  Longitu- 
dinal beams, or wallplates, rested on either a rock shelf 
or upon posts. From these wallplates, arch beams were 
placed every 4+ ft., thus allowing only 3 ft. of rock between 
the beams. 

The mass broke into large pieces, the maximum being 
about 15 ft. square and 8 ft. thick. 
away about 8 cross timbers. 


In falling it carried 
The wallplates remained in 
position. 

At the informal hearing before Public Service Commis- 
McCall and. George V. S. Williams, on 
16, at 8 pam., Mr. Alfred Chief Engineer 
of the Commission, Mr. Robert Ridgway, Engineer of 
Subway Construction, Public Service Commission and 
Mr. Bayly Hipkius, Chief Engineer of the Bradley Con- 
tracting Co., which is doing the work of subway excava- 


sloners June 


(raven, 


tion, all stated that the shoring was of sufficient strength 
and that no timber would have 
sufficed under such excessive load conditions. The dan- 

for the formation, Man- 
The rock within the confines of 
the seams was of too great bulk to give forth any false 
The ae- 


cident is, apparently, one of the dangers always present 


to carry any normal load : 


ver could not be foreseen rock 


hattan schist, was good. 
vibrations from the usual method of sounding. 


in tunneling work which it is impossible wholly to guard 
ovalnst. 


es 
ve 


Measures are 
cities which 


Flood Protection 
several of the 


now being considered by 
suffered from the unpre- 
ago. The city of Columbus, Ohio, 
Alvord, of 


plans and 


large 
cedented floods a few weeks 
has appointed John W 
vineer to prepare 
city of 


Chicago, as consulting en- 
report on flood protection. The 
Davton, Ohio, has appointed a board of consulting en- 
vineers to consider the Miami and the flood 
This board is composed oc Johan W. 
Daniel W. Mead, of Madison, Wis., and 
Professor of Hydraulics at The University 
of Iowa. The will consider alternative plans for the 
Miami Valley Work which have been prepared by Mr. Mor- 
gan, of Dayton. 


Valley drainage 
protection of the city. 
Alvord, of Chicago 
S. M. Woodward, 


board 
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Steam Jets for Smokeless Combustion 
on Locomotives* 


These tests were made to determine the merits and proper 
application of steam-jet combustion tubes ina locomotive fire- 
box for abating smoke, both with and without a brick arch, 
the special purpose being the development of a specification 
applicable to locomotives operating in Chicago. 

In brief, the results show that if from 4 to 6 lb. of air 
per pound of coal fired is delivered over the fire by steam- 
jet tubes, the emission of smoke will be reduced to a very 
low amount, and that while the brick arch is a benefit (par- 
ticularly while the locomotive is running), the steam-jet 
combustion tube is of value either with or without a brick 
arch, 

The 


ing of six rows of 


locomotive was equipped with a brick arch consist- 
bricks supported on two 38-in. tubes, with 
a 5-in. gap between the flue sheet and the front of the arch. 

There were eight steam-jet combustion tubes along each 
side of the firebox, six above the fire back 
and four below the fire door. The tubes consisted of 
pieces of 2-in. boiler tube, approximately 6 in. long, in- 
serted in place of stay-bolts. Each tube was provided with a 
f,-in. steam nozzle connected to a 


door on the 
head, 


14-in. steam line. Separate 
valves controlled the steam admission to each set of tubes. 
CONCLUSIONS 

SMOKE—The steam-jet combustion 
Value in reducing smoke under the 
of these tests. 


tube has a decided 
widely varied conditions 
The air injected by the tube was found to be 


the greatest factor in reducing small 


smoke, although a 
amount of steam seems essential in smoke reduction. 

When using steam jets, injecting air 
Was apparent that a greater 
complished by their use with 
with careful firing. 

The firebox temperature was found to be higher when the 
arch was in service as compared with the plain firebox, al- 
though the data do not consistently show that a reduction 
in smoke follows increased firebox temperature. 

The brick arch showed a considerable reduction of smoke 
When running, due presumably to higher firebox tempera- 
tures, and better mixing of the gases of combustion. In the 
Standing tests, the brick arch showed little, if any, benefit in 
the way of smoke reduction when the proper mixture of air 
and steam is supplied. 


into the 
reduction in smoke 
improper firing as 


firebox, it 
Was ac- 
compared 


The steam-jet 
venting smoke 
steam meet the 


tubes seem to give the best results in pre- 

When located so that the injected air and 
high as possible above the fuel 
bed. If the arch is used, the best results seem to be ob- 
tained when the air passes underneath the areh as high 
as possible above the fuel bed. 

The arch gives better results in 
fits tight against the flue sheet. 
the practical disadvantage of 
and eventually 


flame as 


smoke prevention if it 
A tight arch, however, has 
collecting deposits of 
lower flues.t 


sparks 
closing the 

An efficient 
factor in 
are of 


design of smoke-box blower is an 
smoKe abatement. Air 
slight assistance, as 
only about 10% of the air necessary 
very small percentage of the 
bustion. 

The obtained when from 4 to 6 Ib. of 
air per pound of coal fired was injected by the steam 
from the back head above the fire door. The 
of air, including that which was introduced 
should be not less than 13 Ib. per pound of 
smoke prevention. 

The indicate that the results can be obtained 
when the least amount of steam is injected with the greatest 
amount of air. 

ECONOMY—The use of the steam-jet 
considerable economy, and in the efficiency 
in evaporation was obtained. 

SPARKS—The 


weight of 


important 
openings in the fire 
they are capable of supplying 
above the fire 
total air for complete 


door 


and a 


com- 


best results were 
tubes 
total amount 
above the fire, 
coal for good 


tests best 


tubes results in 


tests an increase 
Steam-jet tubes apparently reduce’ the 
from the stack, but the data 
were not of a character to firmly establish this point. 


sparks discharged 


*From a report of 
at Altoona for a committee of the 
agers Association of Chicago, 
junction with the smoke 


tests made by. the Pennsylvania 
Railway General 
Which is working in 
abatement committee of the 
cago Association of Commerce. This report was submitted 
at the annual convention of the Railway Master Mechanics 
Association by the Committee on Smoke Prevention. 


BR. 
Man- 
cone 
Chi- 


rAs to this, one speaker in the discussion, stated that he 
puts a spark hopper between the brick arch and the tube 
plate. In this way he gets the advantage of a tight arch 
and avoids trouble from the accumulation of sparks and dirt 
against the tubes.—Ed. 
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BLOWER VALVE—There is a necessity for a quick-act- 
ing, easily operated valve capable of giving reasonable grad- 
uations in pressure. 

STEAM NOZZLES—It was found that the steam nozzles 
were being worn by the steam and this accounts for the 
inability of the steam lines to supply as great a pressure to 
the jets as desired in some of the later tests. The nozzles 
were made of brass. They should be made of steel and, if 
necessary, hardened. 

The ;-in. steam nozzle seems to be the desirable size to 
use in a 2-in. tube. 

There is noise incident to the use of the steam-jet tubes 
in the most efficient arrangement. If the tubes are located in 
the cab, they should be covered with a cast-iron box pro- 
vided with a cast-iron air intake from a point outside the 
cab, the air intake being provided with a muffler. 


NOTES FROM THE ENGI- 
NEERING SCHOOLS 
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MicHIGAN COLLEGE OF Mines—A series of extension 
lectures through the larger towns of the lower Michigan 
peninsula has been undertaken. The lectures will be 
given by Prof. E. D. Grant and the subject will be “Cop- 
per Mining in Michigan.” They will be illustrated by 
lantern slides and by specimens of copper-bearing min- 
erals, 

CARNEGIE INstiturE oF TECHNOLOGY—A_ pamphlet 
has been published by the Institute, entitled “Suggestions 
Concerning the Choice of a Course in Engineering.” 
The pamphlet is intended to give the students in the 
preparatory classes some elementary knowledge of what 
the work of an engineer is and what classes of work engi- 
neers taking up different specialties will be called upon 
to perform. Following the introductory pages, devoted 
to an explanation as to what in general the work of the 
engilecer consists of, a separate section is devoted to each 


of the special courses, such as chemical engineering, civil 
engineering, commercial engineering, mechanical engi- 
neering, etc. 


oe 
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A Broken Axle on 4 Big Four freight train, near Stockwell, 
Ind., on June 1, caused the demolition of twelve cars. Two 
tramps were killed and five more injured. 

A Boiler Explosion on the steam barge “E. M. Peck.” of 
Duluth, on June 11, in Racine harbor, caused the death of 
four men, the injury of two, while two others are missing. 


An Unseaworthy Ferryboat, crossing the river Tcheptsa, 
in Russia, toward the town of Glazov sank on June 5. Fifty 
persons were drowned. 

Five Tons of Fireworks Exploded on June 11. in a flour 
mill at Deerfield, Mass. The damage, due to the wrecked 
buildings in the vicinity, is estimated at $40,000, according to 
press dispatches. 

The Destruction, by Fire, of the Groveland Bridge, which 
carries the only trolley line from Haverhill to Groveland and 
West Newbury, Mass., on June 3, caused the cutting off of 
communication between the latter towns and Haverhill. The 
fire was presumably caused by the electric wires on the 
bridge, which was an old structure. 

A Broken Truck on the Tender of the leading engine of 
a freight train on the Clinchfield Division of the Norfolk & 
Western R.R., near Cleveiand, Ohio, on June 8&, caused the 
two locomotives which were drawing the train to plunge 
down a steep embankment. The leading engine crashed into 
a house, situated at the foot. Its two occupants were scalded 
to death by the escaping steam from the locomotive The 
engineer and the fireman of this locomotive were killed. 

A Big Four Engine Sideswiped Two Bex Cars in the rail- 
road yards near Norwood, Ind., on June 6. The engineer was 
killed by escaping steam from broken steam pipes. The Gen- 
eral Manager of the Big Four lines stated that the accident 
resulted from the yard switching crew backing a string of 
box cars onto a siding too short to contain all the cars. 


The New York State Hydro-Electric System, which was 
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proposed in connection with a plant at Vischers Ferry on 
the Mohawk River, near Albany, has been temporarily killed 
off by Governor Sulzer’s veto of a bill appropriating $600,000 
for commencing the work. The veto was not made on thi 
grounds that a state hydro-electric system was inadvisable 
but that the bill was defective and the project to develop 
power at this point was open to criticism. The governor's 
memorandum shows that, in his opinion, a better situation 
would be at Long Sault, on the St. Lawrence River, where 
much greater amount of power can be developed and wher 
the river shows greater uniformity of flow throughout the 
year. He proposes also, to appoint a commission of experts 
and disinterested citizens to investigate the Vischer’s Ferry 
Long Sault, Niagara, Genesee, and other possible water-powe) 
developments to determine what course is best for the state. 
He expects to have the report ready for the consideration of 
the next legislature 
a 

A New Water-Supply for Winnipeg, Manitoba, from Shoal 
Lake, the western part of the Lake of the Woods, is to be re- 
ported on by Rudolph Hering and James S. Fuertes, of New 
York City, and F. P. Stearns, of Boston, who have already 
spent some time on the ground. In 1897, when the popula- 
tion of Winnipeg was 40,000, Mr. Hering recommended a ground 
water-supply fer the city, which has been developed to a 
capacity of some 9,000,000 Imp. gal. per day and is now being 
extended to 20,000,000 Imp. gal. capacity. This water has the 
great hardness of 150 to 170 parts per million of temporary 
hardness and double that amount of permanent hardness. Jn 
1907, the city appointed a board of consulting engineers to 
report on a larger and softer supply. The board, which con- 
sisted of James H. Fuertes, R. S. Lea, J. E. Schwitzer and 
Geo. C. Whipple, recommended a filtered supply from the 
Winnipeg River, but no action to that end has ever been 
taken. The population of Winnipeg is now estimated to be 
some 200,000, or five times what it was fifteen years ago. 





Increased Activity in Shipbuilding—Returns received by 
the Bureau of Navigation of the Department of Commerce 
indicate that the current fiscal year will show an output of 
American shipyards greater than for any of the past four 
years, and equal to the average annual output for any series 
of active years of construction. For the nine months ended 
Mar. 31 the merchant vessels built in the United States and 
officially numbered by the Department comprised 1114 of 
260,265 gross tons, compared with 1051 of 151,341 gross tons 
for the corresponding nine months a year ago. As the sprin 
and early summer are generally the season of greatest pro 
gress, the output for the year will probably reach 400,000 
tons. Steel steamers built aggregate 151,507 tons, compared 
with 75,507 tons for the corresponding nine months a year 
ago. Shipbuilding on the the Great Lakes shows little change, 
but the total output on the Atlantic seaboard has increased 
from 64,522 tons to 161,061 tons. Wood sailing vessels show 
a decrease and form only a small fraction—11,971 tons—of the 
total for the United States. 


The New Test-Weight Car Equipment ordered by the Bv- 
reau of Standards, Washington, D. C., for the testing of railroad 
scales differs radically in principle from any in use. Instead 
of the wheels, brakes and other movable parts of the car con- 
stituting part of the standard weight, as is the usual prac- 
tice, a series of 10,000-lb. weights and a truck for moving 
them on the scales, will be carried in a specially designed car 
provided with a power crane, etc., for handling the weights 
This a’lows the weights to be standardized and transported 
to any point with a reasonable assurance that they will re- 
main constant. Under the present method, with the running 
gear included in the weight of the test car, it is necessary to 
verify this weight at frequent intervals. 

The complaints of shippers against the railroads to the 
effect that the latter are charging excessive weights has been 
called to the attention of the Bureau, which expects to begin, 
soon after July 1, an inspection of the railroad scales, start- 
ing with those of the Eastern lines. This is a new departure 
as the railroads have always operated their own scales en- 
tirely free from federal inspection. 


Lock-Gate Accident on Welland Canal—. A rather unusual 
accident happened on the Welland Canal about 5 o’clock Sun- 
day morning, June 8, when all four gates of Lock 1, at Port 
Dalhousie, were carried out and traffic through the canal was 
interrupted for about 36 hours. 

The steamer “Lloyd S. Porter,” of the Interlake Line, up- 
bound, had just finished laying up two barges and was pro- 
ceeding to tie up along the east approach wall about 200 yd 
below the lock, to await the preparation of the lock to re- 
ceive her. In the meantime, the steamer “Neepawah,” also 
upbound, was about midway in the level between Locks 1 and 
2 The upper gates were still open and the water in the lock 


at the level of the upper reach. The engineer of the “Porter” 
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m nderstanding the captain’s signal to reverse, gave her 
speed ahead When she was about 50 ft. from the lower gates, 
the engines were finally reversed, too late She struck the 
West gate a blow suthcient to unmiter the gates. The lift at 
this lock is 14 ft. and the rush of water tore the two lower 
rates from their anchorages and they became firmly wedged, 
one above the other, between the lock walls. The sudden rush 
of water from the reach above also carried out the upper 
rates down through the lock and over the two lower gates 


into the harbor below. The captain of the “Neepawah,” which 


was approaching Lock 2, became aware of What had hap- 
pened, and, giving his vessel full speed ahead, succeeded in 
making Lock 2 before the water had lowered enough to 
ground his boat or for the current to carry her back toward 
Lock 1. 

The reaches between Locks 1 and 2 of both the old and 
new canals are connected, and, had it not been for the very 
large pondage thus afforded, the “Neepawah” would have been 
unable to get safely in Lock 2 and the accident would have 
been much more serious. 

The pondage above Lock 1 is so great that it took fully 
12 hr. for the water above Lock 1 to get down to Lake On- 
tario level. This also delayed the commencement of making 


repairs and the resuming of traftic after the repairs had been 
made, 


Four spare gates were put in and navigation resumed 
about 6 o'clock Monday evening, June 9. The damage is 
estimated at about $6000. The “Porter” received very small 
injury, her rudder being slightly damaged.—From informa- 


tion furnished by W. H. 
Welland Canal, St. 


Sullivan, 
Catharines, Ont. 


Superintending Engineer, 
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Mr. J. T. Morrison, formerly Trattic Manager of the Pull- 
man R.R., Chicago, Ill, has been elected Vice-President. 

Mr. W. A. Royce, a graduate of the Michigan State Col- 
lege of Mines, has been appointed City Engineer of Traverse 


City, 


Mich. 


Mr. W. F. Devine, of Erie, Penn., has been appointed Su- 


perintendent of Motor Cars, Chicago, Peoria & St. Louis R.R., 
Springfield, Tl. 
Mr. W. S. Hawkins, of Jefferson City, Mo., has been ap- 


pointed State 


FLVooo per 


Highway Engineer of Missour{l, at a salary of 


annum. 
Mr. W. A. 
ager of the 


the office 


Assistant General Man- 
Texas Ry., St. Louis, Mo., and 


Durham has resigned as 


Missouri, Kansas & 
abolishe d. 
Morse, 


Pacifie 


has been 


Mr. Willis E 
Northwestern & 


General 
Ry., 


Manager of the Denver, 


has been elected Vice-President 


and General Manayer. 

Mr. Theodore G. Sechrest has been appointed General Me- 
chanical Inspector of the Louisville &.Nasnville R.R., with 
headquarters at Louisville, Ky. 

Mr. Paul Schultze, M. Am. Soc. C. E., formerly City Engi- 
neer of Troy, N. Y., has been appointed Deputy Commissioner 
of Highways of New York State. 

Mr. Dan D. Schrenek, Treasurer of the Toledo & Indiana 
R.R.. Toledo, Ohio, has been elected President, succeeding 
his father, the late S. C. Schrenck. 

Mr. F. W. Mellor, formerly of Warren & Wetmore, Archi- 
tects, New York City, has been appointed Architect of the 
New York, New Haven & Hartford R.R. 

Prof. F. A. Laws, M. Am. Inst. E. E., Associate Professor 
of Electrical Engineering at the Massachusetts Institute of 


Technology, has been promoted to be Professor, 

Mr. Iz. E. Moore, Assoc, M. Am. Soc. C. E., has been pro- 
moted from Assistant Professor to be Associate Professor of 
civil engineering at the Massachusetts Institute of Technol- 

Mr. Frank B. Barclay, former Master Mechanic of the Illi- 
nois Central R.R., at MeComb, Miss., has been promoted to 

Superintendent of Motive Power of the lires south of the 
Ohio River. 

Mr. R. S. de Mitkiewicez, formerly connected with the truck 
department of the Peerless Motor Car Co., has joined the 
staff of the truck department of the American Locomotive 
Co., New York City. 


of the Burn- 
has been pro- 
the lines 


Mr. Joseph H. Nash, former Superintendent 
Tllinois Central R.R., nit., 
Superintendent of Motive Power of 
Ohio River. 


side Shops, Chicago, 


moted to he 
north of the 
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Mr. B. Preston, M. 
pointed Assistant 


George Am. Soc. M. E., recently ap- 
Professor of steam engineering at Columbia 
University, retains his connection with Westinghouse, Church, 
Kerr & Co., until July 1. 

Mr. George R. 
merly Division 
liamsport, 


Sinnickson, Assoc. M. Am. 
the Pennsylvania 


promoted to be 


Soc, C. E., for- 


R.R., at Wil- 
Superintendent 


Engineer of 


Penn., has been 


of the Schuylkill division. 

Mr. A. N. Doud has resigned his position with the Acme 
Equipment & Engineering Co., of Cleveland, Ohio, to enter 
practice for himself under the firm name of the A. N. Doud 
Engineering Co., Cleveland. 

Mr. J. J. Rhodes, formerly Division Engineer of the Penn- 
sylvania R.R., at Altoora, Penn., has been appointed Super- 
intendent of the Central division of the Philadelphia, Bal- 


timore & Washington R.R. 


Mr. G. O. Huckett, former Road Foreman of engines of the 
Chicago, Burlington & Quincy R.R., at Wymore, Neb., has been 
promoted to be Master Mechanic at Sterling. Ohio, succeed- 


ing Mr. H. M. Barr, resigned. 

Dr. D. E. Tnomson, President of the Mexican Northern 
Power Co., and a prominent financier of Toronto, Ont., has 
been elected President of the Porto Rico Ry., which is con- 
trolled by Canadian capitalists. 

Mr. C. I. Leiper, formerly Division Engineer of the Phil- 


adelphia, 
has 


Baltimore & Washington 
promoted to be Principal 
headquarters at Wilmington, Del. 


Mr. J. W. Howard, formerly 


R.R., at Jersey City, N. J., 


been Assistant with 


Engineer 


Instructor, has been promoted 


to be Assistant Professor of topographical engineering at 
the Massachusetts Institute of Technology. Mr. Howard 
graduated from the Institute in 1903. 

Mr. Samuel Barnes, recently with the Cape Girardeau- 


Jackson 
pointed 
with headquarters at 


Mr. President of the Western 
Maryland Ry., has been appointed Assistant to the President of 
the Missouri Pacifie Ry. with 
Louis, Mo., succeeding Mr. Finlay J. 

Mr. H. L. Watson, 
Engineer of the 
boston, Mass., 
De Laval Steam 


Interurban Ry., Cape 
Superintendent of the Jersey 
Keyport, N. J. 


Girardeau, Mo., 


Central 


has been 


Traction 


ap- 
Co; 
Alexander 


Robertson, former 


system, headquarters at St. 
Shepard. 
Jun. Am. So. M. E., 
Allis-Chalmers Co., of 


” 


formerly Sales 
Milwaukee, Wis., at 
Sales Manager of the 
Trenton, N. J. 


has been appointed 


Turbine Co., 


Mr. G. FE. Russell has been promoted from 
fessor to be Professor of civil 


Massachusetts Institute of Technology. 


Assistant Pro- 
engineering at the 
Prof. Russell 


Associate 


grad- 


uated from the Institute in the class of 1900. 
Mr. R. J. Knight, formerly Assistant Roadmaster of the 
Colorado & Southern Ry., at Trinidad, Colo., has been ap- 


pointed 
Minn., 


Roadmaster of the Northern 
succeeding Mr. Philip 


Pacific 
McGuire, 


Ry., at 
retired. 


Staples, 


Mr. J. M. Scott, former Supervisor of Transportation of the 
Baltimore & Ohio R.R., and 
tendent at Keyser, W. Va., 
intendent of Monongah 


more recently Assistant Superin- 
has been promoted to be 

division at Grafton, W. Va. 
formerly the Texas & 
La., promoted to be Super- 
Rio Grande division, at Big Spring, Tex., suc- 


Super- 
the 
Mr. William 
Pacific Ry., at 
intendent of the 


I vnch, 
Bunkie, 


Trainmaster of 


has been 


ceeding Mr. A. G. Whittington, resigned, as noted elsewhere. 
Mr. G. S. Strout, Asoc. M. Am. Soc. C. E., formerly As- 
sistant Engineer of the State Railroad Commission of Cali- 


Assistant 
Hydraulic 


fornia, has been 
Eastwood, 
Calif. 

Mr. Newman 
Arbor R.R., the 
quette R.R., 
elected 
cific Ry. 


Mr: As -G. 


appointed 
Consulting 


for 
of San 


Engineer John §S. 


Engineer, Francisco, 
Erb, of New York City, President 
Minneapolis & St. Louis R.R., the 
Alabama & Georgia 
Denver, 


of the Ann 
Pere Mar- 
CRs, 


Northwestern & 


the Tennessee, 


the 


and has 


been President of Pa- 


Whittington has resigned as Superintendent of 


the Rio Grande division of the Texas & Pacific Ry., at Big 
Spring, Tex., to become Superintendent of the San Antonio 
division of the International & Great Northern Ry., at San 
Antonio, Tex. 

Prof. George F. Swain, President of the American So- 
ciety of Civil Engineers, and Professor of Civil Engineering 
at Harvard University, has been chosen Chairman of the 
3oston Rapid Transit Commission, of which he has been a 
member since 1894. 


Mr. Alfred E. Roche, Deputy City Engineer of Troy, N. Y.. 
has been promoted to be City Engineer, Mr. Paul 


Schultze, M. Am. Soc. C. E., resigned elsewhere. He 


succeeding 
as noted 


























is succeeded as Deputy City Engineer by Mr. John C. Watts, 
at present Assistant City Engineer. 

Mr. George C. Koons, formerly Engineer of the Cumber- 
land Valley R.R., at Chambersburg, Penn., has been = ap- 
pointed Assistant Engineer of maintenance-of-way of the 
Pennsylvania R.R. in charge of bridges and structures, with 
headquarters at Philadelphia, Penn. 

Mr. John Duder, Assoc. M. Am. Soc. C. E., Principal As- 
sistant City Engineer of Salt Lake City, Utah, has resigned to 
become Chief Engineer for the A. A. Clark Co., Contractors, 
of Salt Lake City. Mr. Duder has served in the city engi- 
neering department for many years. 

Mr. Earle B. Phelps, Assoc. Am. Soc. C. E., Consulting 
Sanitary Engineer, of New York City, and Assistant Pro- 
fessor of research in chemical biology at the Massachusetts 
Institute of Technology, has been promoted to be Associate 
Professor of research in chemical biology. 

Mr. James Mapes Dodge, Past-President of the American 
Society of Mechanical Engineers, Chairman of the Board of 
Directors of the Link-Belt Co., Philadelphia, Penn., was 
awarded the honorary degree of Doctor of Engineering by 
Stevens Institute of Technology at the recent commencement. 

Mr. Philip Carroll, Assistant General Superintendent of 
the Southern district of the Missouri Pacific Ry. System, has 
been appointed Superintendent of the Missouri division, with 
headquarters at Poplar Bluff, Mo., succeeding Mr. J. Cannon, 
who has been transferred to the Eastern division at Sedalia, 
Mo. 

Mr. J. H. Kimball, M. Am. Soc. C. E., Designing Engineer 
for the Commissioners of Sewerage, Louisville, Ky., has re- 
signed to become associated with Stonestreet & Ford, Consult- 
ing Engineers, of Louisville, Ky. Mr. Kimball graduated in 
sunitary engineering at the Massachusetts Institute of Tech- 
nology in 1894. 

Mr. S. G. Porter, M. Am. Soc. C. E., for the past six years 
‘thief Engineer of the Arkansas Valley Sugar Beet & Irri- 
ated Land Co., Holly, Colo., has resigned to accept the po- 
sition of Inspection Engineer on the staff of the Commis- 
sioner of Irrigation, Department of the Interior, Canada, with 
headquarters at Calgary, Alta, 

Prof. Henry M. Howe, M. Am. Inst. M. E., Senior Pro- 
fessor of metallurgy at Columbia University, will retire from 
active work at the end of the present term, June 30, with 
the title of Professor Emeritus. Prof. Howe graduated from 
Harvard University in 1869 and from the Massachusetts In- 
stitute of Technology in 1871. He has been Professor of 
metallurgy at Columbia since 1897. 

Mr. A. B. Clark, formerly Principal Assistant Engineer of 
the Philadelphia, Baltimore & Washington R.R., at Wilming- 
ton, Del., has been promoted to be Assistant Engineer of 
maintenance-of-way of the Pennsylvania R.R. in charge of 
roadway and track, with headquarters at Philadelphia, Penn. 
Mr. Clark graduated from Lafayette College in 1891 and en- 
tered the service of the Pennsylvania R.R. as a rodman. 

Mr. James C. Harding, M. Am. Soc. C. E., has resigned from 
the firm of George W. Fuller, M. Am, Soc. C. E., Consulting 
Hydraulic Engineer and Sanitary Expert, New York City, to 
open an office of his own at 170 Broadway, New York City, for 
practice in hydraulic and sanitary engineering. Mr. Harding 
has been a member of the firm of George W. Fuller for the 
past two years, and has had 21 years’ experience in engineer- 
ing work. 

Mr. J. W. Knightlinger, formerly Assistant Superintendent 
ef the Sacramento division of the Southern Pacific Ry., has 
been appointed Superintendent of Morgan’s Louisiana & Texas 
R.R. & Steamship Co., and the Louisiana & Western R.R., at 
New Orleans, La. Recently Mr. Knightlinger has been As- 
sistant Superintendent of these lines. He began railway work 
in 1894 as a messenger with the Chicago, Milwaukee & St. 
Paul Ry., at Mason City, Iowa. 


Mr. Carl F. Pilat, a member of the firm of Hinchman & 
Pilat, Landseape Architects, New York City, has been ap- 
pointed Landscape Architect of the Department of Parks of 
the Boroughs of Manhattan and Richmond, New York City, 
at a salary of $4000 per annum, succeeding Mr. Charles D. 
Lay, resigned. Mr. Pilat is a graduate of Cornell University, 
class of 1900, and has been associated with Mr. Frederick 
6b. Hinchman for the past 13 years. 


Mr. J. B. Carothers, recently Special Engineer on the staff 
of the Chief Engineer of the Baltimore & Ohio R.R., has been 
appointed Assistant to the General Superintendent, with head- 
quarters at Cincinnati, Ohio. Mr. Carothers has had many 
vears’ experience in both the engineering and operating de- 
partments. He has been Division Engineer, Division Super- 
intendent, and at one time was Chief Engineer of Main- 
tenance-of-Way of the Baltimore & Ohio Southwestern R.R. 
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Mr. Edward Chambers, formerly Assistant Freight Traffie 
Manager of the Atchison, Topeka & Santa Fé Ry., Coast 
Lines, at San Francisco, Calif., has been elected Vice-Presi- 
dent of the Atchison, Topeka & Santa Fé Ry., in charge of 
traffic, with headquarters at Chicago, Il. Mr. Chambers began 
his railway experience as a freight handler at Pueblo, Colo., 
with the Atchison, Topeka & Santa Fé Ry. in 1878. He has 
passed through practically every grade in the freight-traftic 
department. 


Col. B. W. Dunn, of New York City, Chief Inspector of the 
Bureau of Explosives and Combustibles of the American Rail- 
way Association, has been elected a member of the council 
of the Underwriters’ Laboratories, Chicago, Tl. The work 
carried on by Col. Dunn is similar in many respects to that 
undertaken by some departments of the Underwriters’ Labor- 
atories, and the addition of Col. Dunn to the council is ex- 
pected to aid the establishment of uniformity in fire preven- 
tion engineering practice. 

Mr. H. E. Stitt, for the past 10 years in blast-furnace work 
for the Jones & Laughlin Steel Co., the Elyria Iron & Steel 
Co., and the Carnegie Steel Co., of Pittspurgh, Penn., has 
been appointed Associate Designing Engineer of the Samuel 
Austin & Son Co., of Cleveland, Ohio. Recently Mr. Stitt was 
Resident Engineer and Construction Superintendent for A. G. 
McKee, M. Am. Soc. M. E., Consulting Engineer, of Cleveland. 
Mr. Stitt was also Assistant Engineer for the late Anton 
Burchard, Consulting Engineer of Cleveland. 

Mr. Howard C. Phillips, Assoc. M. Am. Soc. C. E., Valua- 
tion Engineer of the Atchison, Topeka & Santa Fé Ry. Sys- 
tem, Chicago, Ill., has been elected Alumni Trustee of Prince- 
ton University. Mr. Phillips graduated from Princeton in 
1890 and has been a prominent member or various alumni 
associations, being at one time President of the Association 
of Southern California. The Princeton Engineering Associ- 
ation, composed of the graduates from technical courses, has 
long sought to place an engineering graduate on the Board 
of Trustees, and the election of Mr. Phillips was accom- 
plished by a large majority of the alumni vute. 


Mr. P. H. Morrissey, former Grand Master of the Brother- 
hood of Railroad Trainmen, has been appointed Assistant to 
the Vice-President in charge of operation of the Chicago, Bur- 
lington & Quincy R.R. Mr. Morrissey was born at Blooming- 
ton, Ill., Sept. 11, 1862. He entered the railway service with 
the Chicago & Alton R.R. in 1879, and served successively 
as a passenger brakeman, freight brakeman and freight con- 
ductor. In 1890 he was elected Vice-Grand Master of the 
Brotherhood of Railroad Trainmen, and in 1895 Grand Master 
In this office he was prominent in the amicable settlement of 
several labor disputes and served on a number of arbitration 
boards. 

Mr. C. M. Larson, Assoc. M. Am. Soe. C. E., Assistant Chief 
Engineer of the Wisconsin State Board of Assessment and 
the Railroad Commission of Wisconsin, nas been chosen 
to succeed Prof. W. D. Pence, M. Am. Soc. C. E., as Chief 
Engineer. Prof. Pence was recently appointed one of the 
five engineers in charge of the Interstate Commerce Com- 
mission’s valuation of the railroads of the United States, as 
noted in our issue of May 15, 1913. Mr. Larson is a native 
of Wisconsin and a graduate of the University of Washing- 
ton. He has been connected with the State Board of Assess- 
ment since 1903, with the exception of a year’s work in rail- 
Way construction in Mexico. 

Prof. F. O. Marvin, M. Am. Soc. C. E., Dean and Professor 
of civil engineering at the University of Kansas, has re- 
signed after 38 years association with the University. Prof. 
Marvin has felt obliged to give up his active duties because 
of ill health, but in recognition of his long and faithful ser- 
vice the Board of Administration has elected him Advisory 
Dean, and his connection with the University will not be 


severed. Prof. Marvin has been Dean of the College of 
Engineering since 1891. He is succeeded as Dean by Prof. 
P. F. Walker, M. Am. Soc. M. E., Professor of Mechanical 
Fingineering. Prof. Walker is a graduate of the University 


of Maine, class of 1896, and of Cornell University. 

Mr. Charles B. Buerger, Assoc. M. Am. Soc. C. E., recently 
Assistant Engineer, Department of Gas, Water Supply and 
Electricity, City of New York, and for the past two years 


Senior Assistant Engineer in the filtration di ion of the 
department, has joined the firm of George W. Fuller, M. Am 
Soc. C. E.. Consulting Hydraulic Engineer and Sanitary Ex- 
pert, New York City Mr. Buerger entered the service of the 
Bureau of Filtration, Philadelphia Penn., in 1906 is a me- 
chanical engineer, and was engaged upon the de ry con- 
struction and testing of pumping stations and equipment 
Later he was engaged on the design of the preliminary 

at Torresdale and Belmont, and of the filter plant at @ 
Lane. 
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Mr. CGC. A. Preston, formerly Division Superintendent of 
the Pennsylvania R.R. at Altoona, Penn., has been 
Valuation Engineer, with headquarters at 


Mr. Preston graduated 


appointed 
Philadelphia, Penn 
from the Polytechnie College at Phil- 
adelphia in 1872. He entered the service of the Cattaraugus 
Ny. the 
in railway 
to build the 
his return to this country he 


sume year as rodman. After five years’ experience 
joined the ill-fated Collin’s expedition 
Madeira & Mamoré Ry. in Brazil, in 1878. After 
entered the service of the Penn- 
sylvania R.R. on surveys on the West Pennsylvania division. 
From 1880-82 he was Principal 
Mexican National Ry In April, 


Pennsylvania Assistant 


location he 


Assistant 
1X82, he 
Supervisor at 
promoted to be 


Engineer of the 
returned to the 
York, Penn. 
Supervisor, Assistant 
Superintendent. 


i. 28 
He was 
Engineer, 


subsequently 


Principal Assistant 
Richards, M. Am. Soc. C. E., 


maintenance-of-way of the 


Engineer and 
Mr. Jose ph ae 


Engineer of 


formerly Chicf 
Pennsylvania Cites, 
has been Engineer of 
Was Mi 


ing work 


appointed Consulting maintenance-of- 
Richards is 68 years old and has been in engineer- 
1869, entered the 
rodiaan on the 


Penn. He was engaged in various 


When he 
Pennsylvania .R. as a 
for the Altoona, 
engineering positions in railway and 
Penns until 1876, when he 
Enxvineer of maintenance-of-way; 
Was 


since 


service of the 
construction work 
shops at 
construction work in 
vVivania was Assistant 
1877 to 1883 he 
maintenance-of-way of 
R.R. Later he 
Assistant Chief 
maintenance-of- 
promoted to be Chief 


appointed 
and from 
Principal Assistant Engineer of 
the New Jersey division of the 
wi Assistant to the Chief 
Enxineer. He appointed 
way in 1893 and 10 years 


Pennsylvania 
Engineer ane 
was Engineer of 
later 


maintenance-of-way 


Was 


Engineer of 
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Henry F. Rice, a former General 
Chics co, 


Moines, 


, Superintendent of the 
Rock Island & Pacific Ry, died at his home in Des 
Iowa, June 7. 


John Jacobs, for many years a civil engineer employed by 
the Illinois Central R.R., died at his 
June 6 He was 87 years old. 


home in Chicago, IIL, 

Everett Hl. Woodruff, President of the John T. 
Woodruff & Sons, Contractors, of Flushing, N. Y., was among 
those killed in the collision on the New York, New Haven & 
Hartford R.R., on June 12, at 


firm of 


Stamford, Conn. 

Kugene McCarthy, a member of the firm of McCarthy Bros., 
General Contractors of killed in Hyde 
Park, engine on the tracks of the 
Norfolk & Western Ry., on June 2. He was 61 years old. 


Cincinnati, Ohio, was 
Cincinnati, by a switch 
James Gaston Kirkpatrick, a civil and hydraulic engineer 
Miss., died June 6. He was a graduate of the 
University of Mississippi and a brother of Mr. Walter G. 
patrick, M. Am. Soc. C. 

William formerly one of the leading 
building contractors of Columbus, Ohfo, died recently at the 


age of 65 years. For associated 


of Jackson, 
Kirk- 
E., City Engineer of Birmingham, Ala. 
Dixon Collingwood, 
many years he was 
Donaldson under the firm name of 
lingwood. 


with 
George Donaldson & Col- 

William Simpson, one of the best known building contrac- 
tors of Canada, died in Toronto, Ont., June 4, 
He was born in Scotland and came to Canada in 1867. For a 
number of years he lived in Winnipeg, Man., and was contrac- 
tor for several prominent buildings there. 


aged 69 years. 


Francis E. Ward, former General Manager of the Chicago, 
3urlington & Quincy R.R., died at Chicago, Tll., June 6. He 
was born July 29, 1867, in Montreal, Que. His railway work 
began in 1881 as an apprentice clerk and stenographer in the 
mechanical department of the Grand Trunk Ry. He was Gen- 
eral Superintendent of the Montana Central Ry. in 1898, and 
following its absorption by the Great Northern he was Gen- 
eral Superintendent of the latter railway. Later he was Gen- 
eral Manager of the Great Northern Ry., resigning this posi- 
tion in 1907 to accept the same office with the Chicago, Bur- 
lington & Quincy R.R. Since his resignation as General Man- 
ager he had done special work on the staff of the President 
of the company. . 

Joseph G. Cutler, Roadmaster of the Northern Pacific Ry., 
at Walla Walla, Wash., died May 29. He was born in Cam- 
Mass., 55 ago, and graduated 
School, Harvard University. His engineering ex- 
perience began in 1881 as a rodman on the New York, West 
Shore & Buffalo R.R. Later he served in the engineering de- 
partments of the Pacific Ry., the Boston, Hoosac 
Tunnel & Western R.R. and the Burlington & Missouri River 


bridge. 
Scientific 


vears from Lawrence 


Canadian 
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ISSS he went to Washington State where he became 
Engineer and later Chief Engineer of the Washing- 
River R.R. When the Northern Pacific Ry. 
acquired control he was made Assistant Superintendent, and 
subsequently Roadmaster of the Pasco-Walla Walla 
of the latter road. 


Columbia 
branch 


Charles Henry Cramp, former President of William Cramp 
& Sons, famous shipbuilders, of Philadelphia, Penn., died June 
6. Mr. Cramp was 85 years old on May 9 last, and had been 
in feeble health for a long time. Charles H. Cramp, a son 
of William Cramp, founder of the firm. was born in Phila- 
delphia, in 1828. He received his education in the public 
schools; he graduated from the Central High School, and en- 
tered the shops of his father’s plant as a common workman. 
In 1857 he was taken into the partnership. On the death 
of William Cramp, the father, in 1879, Chartes trenry became 
the head of the firm, which had been incorporated seven years 
previously as the William Cramp & Sons Ship & Engine Build- 
ing Co., which has constructed many of the best known Ameri- 
can War vessels as well as many war vessels for the Russian, 
Japanese and other foreign navies. 


t 
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ENGINEERING SOCIETIES 


COMING MEETINGS 
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CUUOPCOOUEOEE RS EE EEE 


AMERICAN SOCIETY OF CIVIL ENGINEERS. 

June 17-20. Annual convention at Ottawa, Ont. Secy., 

Charles Warren Hunt, 220 W. 57th St., New York City. 
PACIFIC NORTHWEST SOCIETY OF ENGINEERS. 

June 20-21. Annual convention at Seattle, Wash. Secy., 
Jesse A. Jackson, City Hall, Seattle, Wash. 

AMERICAN INSTITUTE OF ELECTRICAL ENGINERS. 
June 23-26. Annual convention at Cooperstown, N.Y. 
Secy., F. L. Hutchinson, 33 W. 39th St., New York City. 

AMERICAN WATER-WORKS ASSOCTATION. 
June 23-28. Annual meeting at Minneapolis, Minn. 
J. M. Diven, Troy, N. Y 
PERMANENT INTERNATIONAL 
CONGRESSES. 

June 23-28. Congress at London, England. 
Jeffreys, Queen Anne's Chambers, 
ister, London, S. W. 

SOCIETY FOR THE 
CATION. 
June 24-26. 


Secy., 


ASSOCIATION OF ROAD 


Secy., W. Rees 
Broadway, Westmin- 


PROMOTION OF ENGINEERING EDU- 


Annual meeting at 


Minneapolis, Minn. Secy., 
H. H. Norris, Cornell University, Ithaca, N. Y. 


AMERICAN SOCIETY FOR TESTING MATERTALS. 

June 24-28. Annual convention at Atlantic City, N. J. Secy., 
Edgar Marburg, University of Pennsylvania, Philadelphia, 
Penn. 

CANADIAN ELECTRICAL ASSOCIATION. 


June 25-27. Annual convention at Toronto, Ont. 
S. Young 220 King St. West. Toronto, Ont. 


AMERICAN INSTITUTE OF CHEMICAL ENGINEERS. 
June 25-28. Semi-annual meeting at Boston, Mass. 
J. C. Olsen, Polytechnic Institute, Brooklyn, N. Y. 
AMERICAN SOCIETY OF HEATING AND VENTILATING 
ENGINEERS. 

July 17-19. Annual summer mecting at Buffalo, N. Y. 

E. A. Scott, 29 W. 39th St., New York City. 
INTERNATIONAL GEOLOGICAL CONGRESS. 

Aug. 7-14. Twelfth annual session at Toronto, Ont. 
eral Secy., R. W. Brock, Director of Geological 
of Canada, Ottawa, Ont. 

THE TRAVELING ENGINEERS’ ASSOCTATION. 

Aug. 12-16. Annual convention at Chicago, Tl. 
Thompson, New York Central Car Shops, 

i . 


Secy., T. 


Secy., 


Secy., 


Jens 


Survey 


Secy., W. O. 
East Buffalo, 


International Association of Fire Engineers—The 41st an- 
nual convention will be held in New York city on Sept. 1-6. 


National Society for the Promotion of Industrial Education 

The seventh annual convention will be held in Grand Rap- 
ids, Mich., Oct. 19-25. 

The Baltimore Engineers’ Club—At a recent meeting, the 
following officers 
dent, J. 


were elected for the ensuing year: 
H. Milburn; Secretary, H. C. Williar, Jr. 

Society for the Promotion of Engineerix< “ducation—The 
annual convention will be held in Minneapolis on June 24-26. 
The work of the first day is of a general character. At 8 
p.m. there will be a joint session with the American Water- 
works Association. The program for the second dav is di- 
vided into two sections: the first is essentially of an engineer- 
ing educational nature; the second will include a number of 
papers by highway engineers and will be presided over by 
Prof. A. H. Blanchard, who will also present a paper entitled 
“Highway Engineering, An Essential of Civil Engineering 
Curricula.” Other papers will be read by C. H. Davis, Harold 
Parker and Prevost Hubbard. 
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